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1  Hm  oboervations  which  we  have  ventured  to  offer  in  tlie 
fonner  voloiDe,  rekte  to  what  may  be  termed  the  Motive; 
the  Sentienty  the  Nutritive,  and  Reproductive  Functions  of 
Animmls.  The  various  Organs  of  the  animal  frame  have 
been  described,  their  actions  investigated,  and  the  import- 
ant purposes  of  life,  to  which  they  are  subservient,  have  at 
the  same  time  been  pointed  out  An  equally  extensive 
field  of  Zoological  Sdenoe  remains  to  be  investigated. 

Aimnals  are  rdlited  to  one  another,  and  to  the  objects 
wludi  tunxMind  them,  in  such  a  manner,  as  to  be  dependent 
OQ  a  variety  of  drcumstances  for  the  preservation  of  thieir 
^i^jf*#^^  tli^  dispdrmon  over  the  globe,  and  thor  power 
of  aooommodadon  to  the  changes  of  the  seasons.  Tliey 
likewise  to  be  viewed  as  admitting  of  divirion  into 
and  subordinate  groups,  aocoiding  to  the  external 
or  inCemal  characters  which  they  exiubit  In  the  investi- 
gataoo  of  these  characters,  a  variety  of  methods  are  enW 
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ployed,  and  many  rules  have  been  prescribed,  to  regulate 
the  principles  of  zoological  ncxnenclature. 

In  order  to  enter  more  fuUy  into  these  important  sub- 
jects, we  shall  distribute  the  present  volume  into  Four 
Parts.  In  the  first,  we  shall  consider  the  Condition  of 
Animals  in  reference  to  their  Duration,  Distribution,  and 
Eomomical  Uses.  In  the  seccMid,  we  shall  treat  of  the 
Methods  of  Investigation  em{doyed  to  ascertain  their  struc- 
ture and  actions.  In  the  third,  we  shall  examine  the  Rules 
of  Nomenclature ;  while  die  fourth  will  embrace  a  Gene- 
ral View  of  the  Classification  of  the  Objects  of  the  Ani- 
mal Kingdom. 


PART  FIRST. 


ON  THE  CONDITION  OF  ANIMALS. 


CHAP.  I. 

ON  THE  DURATION  OF  ANIMALS. 

jitf  ACH  spedes  of  Animal  b  destined,  in  the  absence  of 
disease  and  accidents,  to  enjoy  existence  during  a  particu- 
lar period.  In  no  spedes,  however,  is  this  term  absolutely 
limited,  as  we  find  some  individuals  outliving  others,  by  a 
oonsideraUe  fraction  of  thdr  whole  life.  In  order  to  find 
the  ordinary  duration  of  life  of  any  species,  tlierefore,  we 
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tnttst  take  the  average  of  the  Uves  of  a  number  of  indivi- 
duals, and  rest  satisfied  with  the  approximation  to  truth 
which  can  thus  be  obtained. 

There  is  but  little  resemblance,  in  respect  of  longevity^ 
between  the  diffSsrent  classes,  or  even  species  of  animals. 
There  is  no  peculiar  structure,  by  which  long-lived  spedes 
nay  be  distinguished  from  those  which  are  short-lived^ 
Many  species,  whose  structure  is  complicated,  live  but  for 
a  few  years,  as  the  rabbit,  while  some  of  the  testaceous 
mollusca,  with  more  ample  organization,  have  a  mote  ex« 
tended  existence*  If  longevity  is  not  influenced  by  struc* 
ture,  ndther  is  it  modified  by  the  size  of  the  species. 
While  the  horse,  greatly  larger  than  the  dog,  lives  to  twice 
its  age,  man  enjoys  an  existence  three  times  longer  than  the 
fonner. 

The  drcumstances  which  r^ulate  the  term  of  exbtence 
m  diflferent  species,  exhibit  so  many  peculiarities,  corre- 
sponding to  each,  that  it  is  difficult  to  ofler  any  general  ob- 
servations on  the  subject  Health  is  precarious,  and  the 
origin  of  diseases  generally  involved  in  obscurity.  The 
condidon  of  the  organs  of  respiration  and  digestion,  how- 
ever,  iqipears  so  intimately  connected  with  the  comfortable 
continuance  of  life,  and  the  attainment  of  old  age,  that 
existence  may  be  sud  to  depend  on  the  due  exercise  of  the 
functions  which  they  perform. 

Whether  animals  have  their  blood  aerated  by  means  of 
lungs  or  gills,  they  require  a  regular  supply  of  oxygen 
gas.  But  as  this  gas  is  extenavely  consiuned  in  the  pro- 
oesKS  of  combustion,  putre&ction,  vegetation  and  reflpi-^ 
Mian,  there  is  occasonally  a  deficiency  in  particular  pla^ 
CCS  far  the  supply  of  animal  life.  But,  in  general,  where 
there  is  a  deficiency  of  oxygen,  there  is  also  a  quantity  of 
caibonic  add  or  carburetted  hydrogen  present  These 
not  only  injure  the  system  by  occupying  the  place  of 
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tlie  oxygen  which  is  required,  but  exercise  on  many  spe- 
cies a  deleterious  influence.  To  these  circumstances  may 
be  referred  the  difficulty  of  preserving  many  fishes  and 
aquatic  moUusca  in  glass  jars  at  small  ponds ;  as  a  great 
deal  of  the  oxygen  in  the  air  contained  in  the  water,  is 
necessarily  consumed  by  the  germination  and  growth  of  the 
aquatic  crypiogamia^  and  the  reispiration  of  the  tnfusory 
animalcula.  In  all  caaes,  when  the  air  of  the  atmosphere, 
or  that  which  the  water  contains,  is  impr^;nated  with  noxi- 
ous particles,  many  individuals  of  a  particular  spedes,  living 
in  the  same  district,  suffer  at  the  same  time.  The  disease 
which  is  thus  at  first  endemic  or  local,  may,  by  being  con- 
tagious, extend  its  ravages  to  other  districts. 

The  endonical  and  ejndemical  diseases  which  attack 
horses,  sheep  and  cows,  obtain  in  this  country  the  name  of 
murrainy  sometimes  also  the  distemper.  The  general  term, 
however,  for  the  pestilential  diseases  with  which  these  and 
other  animals  are  infected  b  Epizooty,  (from  §wt  upon, 
and  ^iff  an  animal. 

The  ravages  which  have  been  committed  among  the 
domesticated  animals,  at  various  times,  in  Europe,  by 
epizootics,  have  been  detailed  by  a  variety  of  authors. 
Horses,  sheep,  cows,  swine,  poultry,  fish,  have  all  been 
subject  to  such  attacks;  and  it  has  frequently  happen- 
ed, that  the  circumstances  which  have  produced  the  dis- 
ease in  oite  species  have  likewise  exercised  a  nmilar  in- 
fluence  over  others. 

That  these  diseases  arise  from  the  deranged  functions  of 
the  respiratory  organs,  is  rendered  probable  by  the  drcum- 
stance,  that  numerous  individuals,  and  even  species,  are 
affected  at  the  same  time;  and  this  opinion  is  strengthened, 
when  the  rapidity  with  which  they  spread  is  taken  bto 
consideratioii. 

Many  diseases,  which  greatly  contribute  to  shorten  life. 
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take  their  rise  from  circiinistiinces  connected  with  the  or- 

gfflm  of  d^festion.     Noxious  food  is  frequently  consumed  by 

mifltake^  porticalarly  by  domesticated  animabs.     When  cows, 

which  have  been  confined  to  the  house,  during  the  winter 

aeaaon,  and  fed  with  straw,  are  turned  out  to  the  pastures 

in  the  spring,  they  eat  indiscriminately  every  green  plant 

pieaented  to  them,  and  frequently  fall  victims  to  their  im- 

prudenoe.      It  is  otherwise  with  animals  in  a  wild  state, 

whose  instincts  guard  them  from  the  common  noxious  sub- 

ilanoes  of  their  ordinary  atuation. 

The  shortening  of  life,  in  consequence  of  the  derangement 
of  the  digestive  organs,  is  chiefly  produced  by  a  scarcity  of 
tooiL  When  the  supjdy  is  not  sufficient  to  nourish  the  body, 
itbeeomes  lean,  the  fat  being  absorbed  to  supply  the  dcfi- 
ciency,— -feebleness  is  speedily  exhibited, — the  cutaneous 
nd  intestinal  animals  rapidly  multiply,  and,  in  conjunc- 
tion, accelerate  the  downfal  of  the  system. 

The  power  of  &sting,  or  of  surviving  without  food,  pos- 
sessed by  some  animals,  is  astonishingly  great.     An  eagle 
has  been  known  to  live  without  food  five  weeks, — a  badger 
a  mooth,— a  dog  thirty-six  days,— a  toad  fourteen  months, 
ad  a  beetle  three  years.     This  power  of  outliring  scarcity 
far  a  time,  is  of  signal  use  to  many  animals,  whose  food 
o«not  be  readily  obtained ;  as  is  the  case  with  beasts  of 
|Ky,  and  rapecsous  birds.     But  this  faculty  does  not  be- 
long to  such  exclusively.     Wild  pigeons  have  sur\'ived 
twelve  days,  an  antelope  twenty  days  ^^d  a  land  tortoise 
eighteen  months.     Such  fasting,  however,  is  detrimental  to 
the  sjrstem,  and  can  only  be  oonmdered  as  one  of  those  »n. 
gukr  resources  which  may  be  employed  in  cases  where, 
vkhout  it,  life  would  speedily  be  extinguished. 

In  situations  where  animals  are  dqmved  of  thcnr  acctis- 
tomed  food,  they  frequently  avoid  the  effects  of  starvation, 
by  devouring  substances  to  which  tlicir  digestive  organs  arc 
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not  adapted  Pigeons  can  be  brought  to  £eed  on  fleah, 
and  hawks  on  bread  Sheep,  when  covered  with  snow, 
have  been  known  to  eat  the  wool  off  each  other^s  back& 

The  yarious  diseases  to  which  animals  are  sutgect,  tend 
greatly  to  shorten  the  period  of  thdr  existaice.  With  the 
methods  of  cure  employed  by  different  species,  we  are  but 
little  acquainted.  Few  accurate  observations  appear  to 
have  been  made  on  the  subject  '  Dogs  frequently  effect  a 
cure  of  their  sores,  by  licking  them.  They  eat  grass  to  ex* 
dte  vomiting;  and  probably  to  cleanse  their  intestines  from 
obstructions,  or  worms,  by  its  mechanical  effects.  Many 
land  animals  promote  thdr  health  by  bathing,  others  by 
rolling  themselves  in  the  dust  By  the  last  operation,  they 
probably  get  rid  of  the  parasitical  insects  with  which  they 
are  infected. 

But  indqiendent  of  scarcity,  at  disease,  comparativdy 
few  animals  live  to  the  ordinary  term  of  natural  death. 
There  is  a  wasteful  war  every  where  raging  in  the  animal 
kingdom.  Tribe  is  divided  against  tribe,  and  species  a- 
gainst  species,  and  neutrality  is  nowhere  respected.  Those 
winch  are  preyed  upon,  have  certain  means  which  they  em- 
ploy to  avcnd  the  foe ;  but  the  rapacious  are  likewise  qua- 
Ufied  for  the  pursuit  The  exercise  of  the  feelings  of  be- 
nevolence may  induce  us  to  cdnfine  our  attention  to  the  f<»r- 
mer,  and  adore  that  goodness  which  gives  shelter  to  the  de- 
fenceless, and  protection  to  the  weak,  while  we  may  bedia* 
posed  to  turn,  precipitately,  from  viewing  the  latter ;  lest 
we  discover  marks  of  cruelty,  where  we  wished  to  contem- 
plate nothing  but  kindness.  These  feelings  are  usually  the 
companions  of  drcumscribed  and  partial  observation,  and 
fall  far  short  of  the  object  at  which  they  aim. 

It  would  be  impious  in  us  to  inquire  why  the  waster  has 
been  created  to  destroy.  It  is  enough  if  we  know  that  ra- 
paqous  animals  occupy  a  station  in  the  scale  of  being.  And, 
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viiile  we  eagerly  explore  the  various  methods  employed  by 
the  defenceless,  to  secure  themselves  from  danger,  and  evade 
the  threatened  death ;  it  is  suitable  for  us  likewise  to  oontem- 
phte  the  various  means  employed  by  carmvorous  animals  to 
gain  the  means  of  their  subsistence.  Whai  we  see  ahawk  in 
puiBuit  of  a  larky  we  are  apt  to  admire  exclusively^  the  dtx- 
terity  of  the  latter  in  avoiding  destruction,  and  to  triunqph 
when  it  has  obtained  the  requisite  protection  in  a  thicket 
We  seem  to  forget  that  the  digestive  organs  of  the  hawk 
are  fitted  cmly  for  carrion ;  and  we  lose  sight  of  the  benevo- 
knoe  and  wisdom  exhibited,  in  giving  to  its  wings  a  power 
of  inflicting  a  deadly  blow,  and  rendering  the  claws  suited 
far  graqping,  and  the  bill  fcnr  tearing  in  pieces  the  quarry. 
We  are  not  therefore  to  take  confined  views  of  the  animal 
kingdom,  if  we  wish  to  read  the  lessons  concerning  the  Pio- 
vklence  of  God  which  it  teaches.  He  that  causeth  the 
gmstogrowfor  the  cattle,  and  herb  for  the  service  of  num; 
likewise  giveth  meat  in  due  season  to  the  young  lions  whkii 
roar  after  their  prey ;  and  feedeth  the  ravens,  though  they 
neither  sow  nor  reap.  We  see  rapacious  and  defenceless 
animals  existing,  yet  we  do  not  observe  the  former  sucoeas- 
fbl  in  extirpating  the  latter.  Limits  are  assigned  to  the 
nmiges  of  this  universal  war.  The  excess  only  of  the  po- 
pnhtinn  ia  cut  ofiy— €Uid  this  excess,  on  whose  production 
io  mai^  animals  dqpend  for  subsistence,  is  as  uniform  as 
the  means  used  to  restrain  its  limits. 

These  various  circumstances  which  we  have  now  enume- 
nted  as  limiting  the  duration  of  animals,  preserve  the  bft- 
knoe  of  li£e,  restrain  within  suitable  bounds  the  numbers 
of  the  individuals  of  a  spedcs,  and  give  stability  to  that 
system,  the  wise  arrangements  of  which  can  only  be  dis- 
covered by  a  dose  examination  of  the  whole. 
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CHAP.  II. 

ON  THE  DISTftlBUTION  OF  AK^IALS. 

XV  examining  the  zoological  productionB  of  different  cptm- 
tries,  we  observe,  that  the  species  which  are  commonly  met 
with  in  one  district,  are  rare,  or  not  to  be  detected,  in  the 
others.  If  we  confine  our  attention  to  any  one  spedes,  we 
shall  observe,  that  there  is  some  particular  country  where 
the  individuals  are  most  numerous,  and  where  the  energies 
of  life  are  exerted  with  the  greatest  activity.  As  we  recede 
from  this  district,  the  individuals  become  less  numeioiis^ 
their  increase  goes  on  at  a  slower  rate,  and  those  which  are 
produced  are  rather  of  dwarfish  stature:  at  length,  we  reach 
the  hmits  bqrond  ydnch  they  do  not  extend.  The  geogra- 
I^iical  distribution  of  each  species,  therefore,  may  be  ie» 
praaented  by  adrde,  towards  the  centre  of  which,  existence 
can  be  comfortably  maintained ;  but  as  we  approach  the  cir- 
cumference, restraints  multiply,  and  life  at  lasl  becomes  im- 
practicable. Each  species  has  a  range  pisculiar  to  itsdf,  bo 
that  the  drdes  of  differoit  spedes  intersect  one  another  in 
every  posdUe  rdation. 

The  es^tent  of  the  earth'ls  sur&oe  over  which  the  imfivi- 
duals  of  a  qpedes  are  dispersed,  can  only  be  ascertained  aifl 
ter  a  long  series  of  observations,  conducted  by  naturalists 
in  different  countries.  Hitherto  the  geographical  fimits  of 
but  few  spedes  l\ave  been  satisfactorily  determined.  These 
duefly  bdong  to  the  larpr  spedes  of  quadrupeds,  as  the 
African  and  Asiatic  elephapts,  the  ass  and  the  quagga,  the 
lion,  hippcqx>tamus,  and  polar  bear.  In  the  tribes  of  the 
less  perfect  animals,  the  species  of  which  have  been  investiu 
gated  by  few,  the  extent  of  thdr  Geographical  Distbi« 
BUTioN  has  been  very  imperfectly  determined. 
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Before  proceeding  to  the  examination  of  the  laws  wfaioh 
ngdate  the  geographical  distribution  of  any  one  species, 
it  is  expedient  that  we  previously  make  ourselves  acquaint- 
ed with  the  lai^  of  country  it  inhalnts^  the  situations  in 
which  it  has  been  observed,  and  the  peculiar  characters  it 
ohihits  in  these  different  situations.  But  while  this  mi- 
ante  and  varied  information  is  requirite  for  the  purpose  of 
isffstigating  fully  the  phyrical  history  of  any  one  species, 
itii  enough,  for  ordinary  investigations,  that  we  ascertmn 
thoie  £stricts  and  atuations  where  the  individuals  are  most 
hodthy  and  most  prdific,  and  those  where  they  do  not  ex* 
iitf  By  comparing  the  physical  circumstances  of  the  fbr* 
aor  with  those  of  the  latter,  it  will  be  no  difficult  matter 
to  dipoinrer  those  conditions  which  promote  the  vigour  of 
Be  in  the  one,  and  restrain  or  destroy  its  energies  in  the 
ether.  What,  then,  are  those  conditions  which  limit  the 
gBogiaphical  distribution  of  spedes  ?  They  af^ar  to  be 
Gaited  to  circumstances  connected  wifh  Temperature,  Food, 
Stiiatian,  and  Foes. 

I.  Temperature. 

We  have  already  stated,  that  the  degree  of  beat  at  the 
efMOorial  r^ions  appears  to  be  most  favourable  for  the  in- 
osMe  of  living  beings,  and  that  they  diminish  in  numbers  as 
^sipropch  thp  pedes.  There  is  no  latitude,  however,  which 
4^  perievennoe  pf  man  has  yet  reached,  where  living  be- 
9gi  liave  not  been  observed.  The  icy  diores  of  the  arctic 
(900s  are  peopled  as  well  as  the  arid  plains  or  shaded  fo- 
rats  of  trcqpical  dimates.  When,  however,  an  inhabitant 
of  the  colder  regions  is  transported  to  a  warmer  district, 
die  increased  temperature  is  painful,  the  functions  bo* 
oo«e  deranged,  and  disease  and  death  ensue.  The  inhaU- 
Mi  of  the  warmer  regions,  when  transported  to  the  colder 
experience  inconvenience  from  the  change  of  tem- 
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perature,  equally  hurtfiil  to  the  system,  and  filial  to  its 
oontinuaiioe.  The  polar  bear  appears  to  be  aooonunodated 
to  live  in  a  region,  whose  mean  annual  temperature  is  be- 
bw  the  fireenng  point  In  the  summer  temperatore  of 
Edinburgh,  however  well  supplied  with  food,  he  appears  to 
languish  in  misery.  Ccid  spring-water  poured  upon  Mm 
seems  to  revive  him  for  a  little;  but  all  relief  b  temfponBy^ 
the  climate  is  too  hot  for  the  enjoyment  of  Hfe.  Destined 
to  live  in  a  climate  where  the  system  is  required  to  secrete 
heat  chiefly,  it  seems  incapable  of  generating  the  cold  re- 
quinte  to  counteract  the  effects  of  even  a  temperate  dimate. 
The  inhabitants  of  the  torrid  re^ns,  on  the  other  hand, 
seem  capable  of  generating  cold  chiefly,  all  their  oigaiis 
being  adapted  for  reasting  high  temperatures ;  and  henoe, 
when  brought  to  cold  districts,  they  are  incapable  of  gene- 
rating the  requisite  d^ree  of  heat. 

In  those  districts  where  the  individuals  of  a  spedes  are 
most  vigorous  and  prolific,  the  temperature  most  suitdUe 
for  existence  prevails.  The  native  country  of  the  horse  is 
probably  Arabia.  There  he  exists  in  a  wild  state  in  the 
greatest  numbers.  In  the  Zetland  Islands,  where  he  is 
nearly  in  a  state  of  nature,  he  is  approaching  the  pcJar  li- 
mits of  his  distribution.  He  has  become  a  dwarf.  He 
does  not  reach  maturity  until  his  fourth  year,  seldom  con- 
tinues in  idgour  beyond  his  twelfth,  and  the  fanale  b  never 
pregnant  above  once  in  two  years.  At  the  line  where  the 
energies  of  the  hm'se  terminate,  however,  the  rein-deer  be^ 
comes  a  useful  substitute.  Its  equatorial  limits  do  not 
reach  the  shores  of  the  Baltic. 

The  variations  of  the  seasons,  whidi  bring  along  with 
them  corresponding  changes  of  heat  and  cold,  ex^dse  a 
powerful  influence  on  the  distribution  ci  animals,  in  refe- 
rence to  temperature.  Some  species  appear  to  possess  a 
conmderable  range  of  temperature,  within  which  life  can  be 
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mIj  fKBorved^  and  all  its  fimctkHis  r^ularly  performed. 
We  do  not  mean  to  intimate,  that  there  is  any  animal  which 
cm  live  in  our  climate,  for  example,  and  remain  uninflueiv 
cod  bj  a  diffefenoe  of  temperature  of  upwards  of  twenty 
between  summer  and  winter.    The  constitutional 
suited  to  the  cme  season,  would  be  prejudicial 
the  continuance  c^  the  other.    But  there  are  many 
which  live  in  the  same  district  both  in  summer  and 
y  tod  even  in  dbtricts  differing  con^erably  in  their 
annual  temperature.     What,  then,  are  the  means 
cnqplojed  by  these  spedes  to  preserve  life  in  the  midst  of 
wch  wissitudes  ?    The  power  of  producing  heat  w  odd, 
if  a  property  obviously  possessed  by  the  warm-blooded  ani- 
and  (wobahly  in  an  inferior  d^ree  by  those  which 
termed  cdd-bloodcd.     But  in  all  the  eilbrts  made  by 
the  system  to  secrete  extraordinary  degrees  of  either  heat  or 
coldy  there  is  so  great  a  portion  of  vital  energy  expended,  ^ 

that  exhausticm  and  death  tdiow  its  long  continuance.  In 
aU  cases  where  the  influenceof  the  seasons  are  to  be  reasted 
hjdSartsci  this  kind,  it  would  be  requiate  to  continue  them 
uniotemipted  for  many  months.  These  eflbrts,  however, 
diminished  in  extent  and  duration  by  a  variety  of  the 
wonderful  arrangements,  exhilnting  the  infinite  re- 
of  that  Wisdom  whidi  jdanned  the  constitution  and 
omfimianrp  ot  the  animal  kingdom.  To  the  chief  of  these 
connpaiSBting  or  counteracting  drcumstanccs  we  shall  now 
fafficfly  advert 

L  ChmigeiiakephceiniheQuanHtyqfiheClafft^ 
Tliesame  ciraimstances  whidi  enable  the  N^ro  to  go  about 
in  a  state  approaching  to  nakedness,  and  impel  the  inhabi- 
tants of  the  arctic  r^ions  to  cover  themselves  with  woollen 
doth  or  skins,  operate  in  regulating  the  clothing  of  quad- 
rupeds and  birds.  In  the  warmer  regions,  it  is  rcquitdte  to 
suffer  the  temperature  of  the  body  to  be  dioiinibhcd,  while, 
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in  the  colder  r^;ioii8,  the  very  opponte  olgect  is  aiflied  at 
In  the  former  ease,  the  hair  or  featha^  are  timily  H^^^■^l 
over  the  bodj,  while,  in  the  latter,  they  form  a  dose  and 
continuous  covering.  In  the  dogs  of  Guinea,  and  in  the 
African  and  Indian  sheep,  the  for  is  so  very  thin  that  thqr 
may  almost  be  denominated  naked.  In  the  Siberian  dog 
and  Iceland  sheep,  on  the  other  hand,  the  body  is  prolecled 
by  a  thicka*  and  kmger  covering. 

The  clothing  of  animals,  living  in  cold  countries,  is  not 
only  different  from  that  of  the  animals  of  warm  re^pons  in 
its  quantity,  but  in  its  arrangement.  If  we  examine  the 
covering  of  ^wine  of  warm  countries,  we  find  it  consisting 
of  bristles  or  hair  of  the  same  form  and  texture ;  while  the 
sam^  animals  which  live  in  colder  districts,  possess  not  only 
commcMi  bristles  or  strong  hair,  but  a  fine  frizzled  wool 
next  the  skin,  over  which  the  long  hairs  project  Between 
the  sifrine  of  the  south  of  England,  and  the  Scottidi  BQgb- 
lands,  such  differences  may  be  observed.  Similar  qvpear- 
ances  present  themselves  among  the  sheep  of  warm  and  eM 
countries.  The  fleece  of  those  of  England  conasts  enttrdy 
of  wool ;  while  the  sheep  of  Zetland  and  Iceland  possess  a 
fleece,  ccmtaining,  bendes  the  wool,  a  number  of  long  hairs^ 
which  give  to  it,  when  on  the  back  of  the  animal,  the  ap. 
pearance  of  being  very  coarse.  The  living  races  of  Rhin» 
oceros  and  Ele[diant,  inhabitants  of  the  warm  r^ons, 
have  scarcely  any  hair  upon  their  bodies;  while  those 
which  formerly  lived  in  the  northern  plains  of  Europe,  the 
entire  carcases  of  which  have  been  preserved  in  the  ice  in  3j|- 
beria,  were  covered  with  for  ttmilar  to  the  Icdandic  Sheep, 
consisting  of  a  thick  covering  of  short  frizzled  wool,  protect^ 
ed  by  long  coarse  hairs.  These  species,  now  extinct,  pos- 
sessed  clothing  suiting  them  for  the  climate  where  they 
lived,  and  where  they  became  at  last  enveloped  in  ice. 
Had  they  been  transportetl  by  any  accident  from  a  warmer 
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RgioB,  they  would  have  exhiUted  in  the  thinness  of  thcit 
coming,  uneqiuvocal  marks  of  the  climate  in  which  they 
fKKveucdm 

By  means  of  this  arrangement,  in  refetence  to  the  quan« 
%  of  clothing,  individuals  of  the  same  species  can  main- 
tm  life^  ccmfiNrtably,  in  climates  which  differ  considerably 
10  tlieir  aven^  annual  tempoature.  By  the  same  arrange- 
wms,  the  individual  residing  in  a  particular  district,  are 
able  to  provide  against  the  varying  temperature  of  the  sea- 
ms. The  covering  b  diminished  during  summer  and  in- 
aetaed  in  wmter,  as  may  be  witnessed  in  many  of  our  do- 
notie  quadrupeds. 

PrmouB  to  winter,  the  hair  is  increased  in  quantity  and 
koph.  This  increase  bears  a  constant  ratio  to  the  tcmpe- 
nrtme ;  so  that  when  the  temperature  decreases  with  the 
devitioo,  we  find  the  cattle  and  horses,  living  cm  farms 
Boyr  the  level  of  the  sea,  covered  with  a  shorter  and  thin- 
ner fiir  than  those  which  inhabit  districts  of  a  higher  leveL 
Cattle  and  horses,  housed  during  the  winter,  have  shorter 
and  tlunner  hair  than  those  which  live  constantly  in  the 
cpen  air.  The  hair  is  likewise  shorter  and  thinner  m  a 
auld,  than  during  a  severe  winter. 

This  winter  covering,  if  continued  during  the  summer, 
would  prove  inconveniently  warm.  It  is,  therefore,  thrown 
off  by  degrees  as  the  summer  advances ;  so  that  the  animals 
which  were  shaggy  during  the  cold  months  become  sleek  in 
the  hoi  seascm. 

This  process  of  casting  the  hair  takes  place  at  different 
aeoaoos,  according  to  the  constitution  of  the  animal  with 
respect  to  heat  The  mole  has,  in  general,  finished  this 
ciperataon  before  the  end  of  May.  The  fleece  of  the  sheep, 
when  suffered  to  fall,  is  seldom  cast  before  the  end  of  June. 
In  the  northern  islands  of  Scotland,  where  the  shears  are 
used,  the  kihabitants  watch  the  time  wIku  tlic  fleece 
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18  ready  to  fall,  and  pull  it  o£P  with  thdr  fingen.  The  long 
hairs,  which  likewise  form  a  part  of  the  covefiiigy  vemilii 
for  aeveral  weeks,  as  they  are  not  ripe  for  casting  at  the 
same  time  with  the  fine  wool.  This  toleration  of  puffing 
cff  the  wool^  pnmndally  called  rooing,  is  represented  by 
some  writers,  more  humane  than  well-inf(Mined,  as  a  pain^ 
fid  {Hxxscss  to  the  animal.  That  it  is  not  even  disagreeably 
is  evident  from  the  quiet  manna*  in  which  the  Aeep  lie 
during  the  pulling,  and  from  the  ease  with  which  the  fleece 
separates  from  the  skin. 

We  are  in  general  inattentive  with  respect  to  the  amitial 
changes  in  the  clothing  of  our^domestic  animals ;  but  when 
in  search  of  those  beasts  which  yield  us  our  most  valuaUe 
JurSj  we  are  compelled  to  watch  these  operations  of  the 
seasons.  During  the  summer  months  the  fur  is  thin  and 
shdrt,  and  is  scarcely  ever  an  object  of  pursuit ;  while  dur- 
ing the  winter,  it  possesses  in  perfection  all  its  valuable 
qualities.  When  the  beginning  of  winter  is  remarkable  fisr 
its  mildness,  the  fur  is  longer  in  ripening,  as  the  ammal 
stands  in  no  need  of  the  additional  quantity  for  a  covering; 
but  as  soon  as  the  rigours  of  the  season  oommaice^  the 
fleece  speedily  increases  in  the  quantity  and  length  of  hair. 
This  increase  is  sometimes  very  rapid  in  the  hare  and 
the  rabbit,  the  skins  of  which  are  seldcmi  ripe  in  the  fur  un. 
Ill  there  is  a  fall  of  snow,  or  a  few  days  of  frosty  weather ; 
the  growth  of  hair  in  sudi  instances  being  dependent  on 
the  temperature  of  the  atmosphere. 

The  mauUing  of  Inirds  is  another  preparation  for  winter, 
which  is  analogous  to  the  casting  of  the  hair  in  quadru- 
peds. During  summer,  the  feathers  of  birds  are  eiqpoeed 
to  many  accidents^  Not  a  few  spontaneously  fidl ;  some  of 
them  are  torn  off  during  their  amorous  quarrels ;  others 
are  broken  or  damaged ;  while  in  many  species  they  are 
pulled  from  thdr  bodies  to  line  their  nests.     Hence  their 
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dress  become  thin  and  suitable.  Previous  to  win- 
^^f  however,  and  immediately  after  the  process  of  inciiba- 
^iQB  and  rearing  of  the  young  is  finished,  the  old  feathers 
9tt  poshed  off  in  suooession  by  the  new  ones,  and  in  this 
the  greater  part  ot  the  plumage  of  the  bird  is  re- 
During  thb  process  of  moulting,  the  bird  seems 
madi  enfiaeUed,  and,  if  previously  in  a  weak  state,  is  in 
dsngpf  of  dying  during  the  process.  In  consequence  of 
dtts  renewal  of  the  feathers,  the  winter  covering  is  render- 
ed perfiBct,  and  the  birds  prepared  for  withstanding  all  the 
ngoura  of  the  season.  In  those  Imds  whose  plumage  changes 
eohmr  with  the  seasons,  the  moulting  takes  place  in  sub- 
aetfiettcy  to  the  purposes  of  these  variations,  as  we  shall 
ikmHj  have  occason  to  notice. 

By  tins  addition  to  the  non^ccmducting  appendices  of  the 
quadrupeds  and  birds  are  enabled  to  preserve  the  heat 
in  thar  bodies,  from  being  readily  transmitted 
to  the  surrounding  air,  and  carried  off  by  its  motions  and 
diHunished  temperature.  But  along  with  a  change  of 
quantity,  there  is  frequently  also  a  change  of  colour. 

S.  ChamgcM  take  place  in  the  Colour  of  the  Chthing.'^ 
Tlie  distribution  of  odour  in  the  animal  kingdom,  appears 
to  be  oonnected  with  latitude  as  correlative  with  tempera- 
tone.  In  the  warmer  districts  of  the  earth,  the  colours  of 
muL,  quadrupeds  and  birds,  exhilnt  greater  variety,  and 
aie  deeper  and  hnghter,  than  in  the  natives  of  colder  coun- 


Among  the  inhalntants  of  the  temperate  and  cold  re- 
gioQB  there  are  many  qpecies  which,  in'reference  to  the  co- 
kmr  of  thrir  dress,  do  not  appear  to  be  influenced  by  the 
vkissitudps  of  the  seasons.  In  others,  a  very  marked  di& 
fiemoe  prevails  between  the  colour  of  their  summer  and 
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winter  garb.     A  few  of  the  moi^  obvious  instances  of  these' 
changes,  in  British  species,  nfiay  be  here  produced. 

Among  quadrupeds,  the  Alpine  hare  {Lepu$  variabUis) 
m  a  v^  remarkable  example.  It  b  found,  in  this  country,' 
on  the  high  mountains  of  the  Gramjnan  range.    Its  sum- 
mer dress  is  of  a  tawny  grey  colour ;  butj  about  the  month 
of  September,  its  fur  gradually  changes  to  a  snowy  whiter 
ness;    It  continues  in  this  state  during  the  wmtery  a!nd  Re- 
sumes its  pbdnet*  covering  again  in  the  month  of  April  or 
May,  according  to  the  season.    The  ermine  is  another  of 
our  native  quadrupeds  which  exhibits  in  its  dress  amilar 
changes  of  colour  according  to  the  season.     It  ^requenttf 
the  outskirts  of  Woods  and  thickets.     During  the  saauoitt 
months,  its  hair  is  of  a  pale  reddish  brown  colour ;  in  har- 
vest it  becomes  clouded  with  pale  yellow;  and,  in  the 
mcmth  of  November,  with  us,  it  is  of  a  snow  white  colour. 
Its  winter  dress  furnishes  the  valuable  fur  called  ermiiie. 
Early  in  spring,  the  white  becomes  freckled  with  brown, 
and  in  the  month  of  May  it  completely  resumes  its  summer 
gart. 

Among  the  feathered  tribes  such  instances  of  change  of 
odour  in  the  plumage  during  mnter  are  numerous.  Thi6y 
greatly  perplex  the  ornithologist,  and  have  been  the  meimii 
of  introdudng  into  the  system  several  spurious  species. 
The  white  grous  or  ptarmigan  (Tetrao  lagopus)  may  be 
produced  as  a  familiar  example  of  this  kind  of  hybematiDiL' 
This  bird,  like  the  Alpine  hare,  inhabits  the  hi^er  Gram- 
pians,  and  is  never/ound  at  a  great  distance  from  the  limits 
of  the  snow.  In  summer  its  plumage  is  of  an  adi  colour, 
DK^tled  with  small  dusky  spots  and  bars.  At  the  approach 
of  winter  the  dark  colours  disappear,  and  its  feathers  are 
then  found  to  be  pure  white.  In  remarkably  mild  winters 
the  change  is  sometimes  incomplete,  a  few  dusky  spots  <tf 
the  summer  dress  remaining.     In  spring  its  wititer  garb 
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becomes  again  mottled,  and  the  bird  loses  much  of  its 
beauty.  Even  the  young  birds  in  their  autumnal  dress  re- 
aemble  their  parents  in  the  mottled  plumage,  which  like- 
wise becomes  white  at  the  approach  of  winter. 

Among  the  aquatic  birds,  ^milar  changes  in  the  colour 
of  the  fdumage  have  been  observed.  The  black  guillemot 
(Uria  gnfUeJj  so  comnum  on  our  coasts,  is  of  a  sooty  black 
colour  during  the  summer,  with  a  white  patch  on  the  wings. 
During  winter,  however,  the  black  colour  disappears,  and 
ita  plumage  is  then  clouded  with  ash-coloured  spots  on  a 
white  ground.  In  the  winter  dress  it  has  been  described 
by  some  as  a  distinct  species,  under  the  name  of  the  spoUed 
gmHemoL  In  the  more  northern  regions,  as  in  Greenland, 
lor  example,  this  bird,  in  winter,  becomes  of  a  pure  white 
colour. 

These  changes  of  colour,  which  we  have  already  men- 
tioned,  extend  throughout  the  whole  plumage  of  the  bird ; 
but,  in  some  instances,  the  change  takes  place  on  a  small 
part  only  of  the  plumage.  Thus  the  little  auk  (Alca  aUe), 
during  summer,  has  its  cheeks  and  throat  of  a  black  colour, 
but  in  winter  these  parts  become  of  a  dirty  white.  In  this 
its  winter  garb,  it  is  often  shot  on  our  coasts.  Its  sum- 
mer dress  induced  Fsknavt  to  consider  it  as  a  variety, 
and  as  such  to  give  a  figure  of  it  in  his  British  Zoology. 
The  black-headed  gull  {Lams  ridibwidus)  has  a  black 
bead  during  summer,  as  its  English  name  intimates.  Du- 
ling  the  winter,  however,  the  black  colour  on  the  head 
disappears;  and,  when  in  this  dress,  it  has  been  regarded 
by  many  tm  a  distinct  species,  under  the  name  of  the  Red- 
UggtdGtdL 

In  many  other  birds  there  is  a  remarkable  difference,  in 
point  of  colour,  between  the  summer  and  the  winter  plu- 
mage, although  not  so  striking  as  in  those  which  we  have 
already  noUoed.     The  colours  of  the  summer  feathers  arc 
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rich  and  vivid ;  those  of  the  winter  obscure  and  dull.  Th 
is  well  illustrated  in  the  dunUn  {Tringa  {i^na)j  iriioi 
summer  plumage  is  much  intermixed  with  black  and  r 
fous  colour,  but  whose  wmter  jdumage  is  dull  and  cm 
reous.  In  its  winter  dress  it  has  been  described  as  a  di 
tinct  species,  under  the  name  of  T.  cindus^  or  Purre.  { 
milar  instances  might  be  produced  in  the  wagtails,  li 
nets,  and  plovers,  and  a  great  many  other  birds. 

The  circumstances  under  which  these  changes  are  o 
Sjcrved  to  take  place,  indicate  their  dependence  on  tempei 
ture,  as  connected  with  the  season.  The  deep  colours 
the  summer  dress  are  exchanged  for  the  lighter  or  whit 
colours  of  the  winter,,  with  a  rapidity  and  extent  pnqpc 
tional  to  the  changes  of  the  seasons.  During  a  mild  autom 
the  shifting  of  the  dark  for  the  light  coloured  dress  procee 
at  a  very  slow  pace ;  and  when  the  winter  also  oontinu 
mild,  the  white  dress  is  never  fully  assumed.  In  mx 
species,  as  the  black  guillemot,  the  white  winter  dress 
never  acquired  in  this  climate,  although  its  ash-oolour 
plumage  intimates  a  tendency  to  the  change.  In  the  c 
mate  of  Greenland,  on  the  other  hand,  the  change  is  od 
plete,  and  the  plumage  is  of  a  snowy  whiteness ;.  as  we  h 
an  opportunity  of  observing  in  the  collection  of  the  Dub] 
Sodety  in  1816,  in  a  specimen  in  its  winter  dress,  hr&iig 
from  Greenland  by  an  intelligent  and  enteiprinng  natun 
ist.  Sir  Charles  Giesecxk'. 

Having  thus  seen  that  the  colour  of  the  dothing  of  ma: 
animals*  changes  with  the  season,  and  that^  however  div< 
afied  the  summer  dress  may  be,  the  colour  during  wint 
approaches  to  white,  it  may  now  be  asked.  What  benefit 
derived  from  this  arrangement  *  ? 

*  Some  tpeek*  of  guUi  exhibit  in  their  winter  plomage  Tcry  ttriklng 
vlationt  from  thie  general  rule.     Movtaso,  in  his  Sappkmeiifc  to  th«  Oi 
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The  rale  at  which  bodies  cool  is  greatly  influenced  by 
ir  odour.  The  surface  which  reflects  heat  most  readily, 
it  to  escape  but  slowly  by  radiadon.  Reflection 
{dace  most  readily  in  objects  of  a  white  colour,  and 
audi,  consequently,  heat  will  radiate  with  difficulty.  If 
iv^e  suppose  two  animals,  the  one  of  a  black  colour,  and  the 
odier  white,  placed  in  a  hi^er  temperature  than  that  of 
tl»cir  own  body,  the  heat  will  enter  the  one  that  is  black 
iHrmth  the  greatest  rafmiity,  and  elevate  its  temperature  con- 
naloably  above  the  other.  These  difierences  are  observ- 
in  wearing  Uack  and  light  cok>ured  clothes  during  a 
day.  When,  <m  the  other  hand,  these  animals  are 
placed  in  a  situation,  the  temperature  of  which  is  conuder- 


tfcnlqiiiil  DietkMwy,  artide  Common  Gull,  my%r^^  We  htve  had  UUa 
■Ute  for  tome  yean,  and  obeerved,  Uiat  when  it  had  attained  its  ftdl 
ptauhagej  in  the  aecond  jear,  the  head  and  neclc  is  pure  wMtc  during 
^  iommer  t  but,  fike  the  hening  gull,  these  parts  become  streaked,  and 
^P<tte|  wiOi  bvawBy  in  antmmn,  which  is  eontinned  all  the  winter;  and  in 
^i|rii«beeoaie  again  pure  white.**  When  spcaldng  of  the  hening  goU, 
^«9B^— ^  This  gnU  is  now  living,  and  in  high  health,  beii^  thirteen  yeara 
^  It  bqpns  moulting  about  the  middle  of  August,  when  it  annually  as- 
"■Ki  the  mouled  head  and  neck ;  and  about  the  middle  of  Pefaaruaiy,  the 
P>tlal  spring  mouhing  commences,  the  mottled  feathers  are  discfaaiged,  and 
^"••ded  by  pure  white.**  A  herring  gull,  at  pieaent  six  years  old,  in  the 
PBlta  at  Caaoomills,  of  my  esteemed  IHend  Mi  P.  Null,  has,  fat  the  last 
^^yoos,  TCgnUn^r  aopiired  the  mottled  plumage  of  the  head  and  neck, 
^^month  of  August.  It  did  not  acquirs  the  pure  white  head  and  nsdi 
^>pri«g  and  summer,  beftxc  the  third  year.  Captain  SAsnra,  inhis  vahiable 
V«Mir  on  the  Bhfds  of  Greenland,  Linn.  Trans,  vol.  xii.  pw  514,  when  de- 
*Qftiai  the  dMoges  of  plumi^  which  the  Lams  gUmem  exhibits,  adds,— 
^  Kb  wimaK,  the  mature  bod  has  the  head  and  neck  mottled  with  brown,  as 
^  ttaal  with  all  the  white-headed  gulls.**  In  a  specimen  of  L.  euurtMif, 
^  ia  whitfr,  I  observed  on  the  head,  and  chiefly  in  front  of  the  eyes,  a 
^  )>bcfc  iHbs,  which  were  formed  firom  the  produced  ends  of  the  shafts. 

b2 
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ably  lower  than  their  own^  the  black  animal  will  give 
its  heat  by  radiation  to  every  sorrouniUng  object  col 
than  itself,  and  speedily  have  its  temperature  redue 
while  the  white  animal  will  part  with  its  heat  by  radia^ 
at  a  much  slower  rate.  The  change  of  colour  in  the  d 
of  animals  is  therefore  suited  to  regulate  their  temperal 
by.  the  radiation  or  absorption  of  caloric. 

While  it  is  requiate  that  the  temperature  of  some  spe 
^ould  be  preserved  as  equably  as  pbsable,  the  cooling 
fccts  of  winter  are  likewise  resisted  by  an  additional  qi 
tity  of  heat  being  generated  by  the  system.  An  incn 
in  the  quantity  of  clothing  takes  place  to  prevent  that  1 
being  dissipated  by  communication  with  the  coM 
jects  around,  and .  the  dress  changes  to  a  white  ooli 
to  prevent  its  loss  by  radiation.  In  summer,  the  pemid 
increase  of  temperature  is  prevented  by  a  diminished  se 
tion  of  heat  or  the  secretion  of  cold,  increased  perspirat 
the  casting  of  a  portion  of  the  winter  covering,  and  I 
superior  intensity  of  cdiour  in  the  remainder  giving 
greater  radiating  power.  This  last  character  would,  in 
sunshine,  by  absorbing  heat,  prove  a  source  of  great 
convenience,  were  its  effects  not  counterbalanced  by  o 
arranganents,  and  by  the  opportunity  of  frequenting 
refreshing  shade,  or  bathing  in  the  stream. 

In  those  cases,  where  particular  parts  only  of  the  cl 
ing  change  their  colour,  there  are  probably  local  arc 
stances  connected  with  the  secretions,  or  the  sexual  sysl 
which  render  such  arrangements  necessary.  Hair  gm 
from  a  part  which  has  been  wounded,  is  always  paler  ocA 
ed  than  that  which  is  produced  on  the  sounder  parts,  : 
mating  the  operation  of  local  causes  on  the  colouring  sc 
tions,  or  local  purposes  ta  be  served  by  the  change. 

It  is  probably  for  the  ptirpose  of  preventing  a  wasl 
dissipation  of  the  heat  of  the  system,  that  the  dress  of  u 


CLOTHING  OF  ANIMALS.  21 

sftmils  becomes  lighter  ccdoured  in  old  age,  and  that  the 
bummn  hair  turns  grey.     Young  aninuds  seldom  present 
the  mme  dress  and  vivid  colours,  &c.  which  they  assume 
iipOD  arriving  at  maturity  *. 

The  change  of  colour  which  takes  place  in  the  dress  of 
KXiie  animals  during  winter,  is  supposed  to  serve  other 
purposes  than  the  regulation  of  'their  temperature.  The 
Hute  gaib  wbkk  they  assume,  asnmilates  them  to  the 
oolour  of  ihe  snow,  and  in  this  way  they  are  con^dered  as 
bcCiet  able  to  escape  the  observation  of  their  foes. 

JkU  oiur  condusions  concerning  final  causes,  oii^t  to  bo 

dfte  result  of  very  extended  observations,  lest  we  delineate 

orraigements  which  would-be  productive  of  ^pain  and  ruin 

tc»  many  species,  wheie  we  intended  to  unfold  the  marks 

sf  wisdom  and  benevolence.     If  the  white  dress*  of  the  al-« 

ha^  and  ptarmigan  concealed  them  from  their  ene- 

the  eagle,  the  cat,  and  the  fox,  these  last,  by  being 

deprived  of  their  ordinary  food,  would  be  in  danger  of 

AafvitioQ  and  death.     But  this  variation  of  colour  is  not 

ooofined  to  weak  or  defenceless  ammals.      Beasts  and 

baidi  of  prey  are  likewise  subject  to  the  change.    Hence, 

if  it  yidded  protection  to  some,  it  would  enable  others  to 

pvey  with  gieater  certainty  of  success  on  their  defenceless 

i^eighbourSb     Ifany  of  these  rapacious  animals,  (as  the  er- 

nune  lor  eauunple,  which  is  at  all  times  well  qualified  to 

pofride  £or  its  wants  by  its  determined  boldness,  extreme 

^ility,  and  exquiute  smell),  do  not  stand  in  need  ot  such 

<>MaDce.    If  this  change  extends  to  the  rapacious  as  well 


*  Yeuif  guOs  and  tolan  gewe»  however,  present  very  obvkms  ezoep- 
^■w*  Thdr  darkest  colours  are  those  of  immaturity.  Yellow  seems  a  pre. 
^"niasot  tiot  of  tnfkncy.  The  hooft  of  quadrupeds,  and  the  beaks  of  birdi^ 
■c  aauUjT  mote  or  less  tinged  with  this  colour  at  birth. 
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as  the  defenceless,  it  may  likewise  be  obsenred  in  aqua. 
tic  as  well  as  in  terrestrial  animals.  In  reference  to  aeqcuu 
tic  animals,  we  would  ask,  What  protection  is  aflTonied  Co 
the  black  guillemot,  during  the  winter,  by  its  molded  ph^ 
mage,  or  to  the  little  auk,  by  its  white  dnn,  since  the  whitei 
their  dress,  so  much  the  more  unlike  the  dark  ccdoured 
water  of  the  clouded  season  in  which  it  is  exhibited  ?  The 
popular  opinion  on  the  subject  must  be  reimquished  as  mi- 
tenable  ;  especially  as  the  change  of  colour  from  dark  tc 
white  does  not  vary,  however  different  the  halnts  ot  ewiem 
stations  of  the  animals  may  be  in  which  it  takes  place.   * 

An  interesting  inquiry  yet  remains  to  be  made  regnvd 
ing  the  manner  in  which  this  change  in  the  o<4our  of  tlu 
dress  is  effected.  The  attention  of  naturalists  has,  of  kti 
^ears,  been  directed  to  this  subject,  and  several  importaat 
observations  have  been  made,  equally  interesting  to  the  friiy 
fflological  and  systematical  zoolo^st 

From  the  belief  which  is  generally  entertained,  that  ii 
hair  and  feathers  there  is  no  circulation,  ndther  secre 
tion  nor  dbsorption,  a  conviction  arose  in  the  minds  o 
many  naturalists,  that  the  change  of  colour  which  take 
place  in  the  dtess  of  some  animals  according  to  the  season, 
was  not  the  effect  of  any  organical  change  in  the  hair  on 
feathers,  but  aoaompanied  a  renewal  of  the  whole.  Tb 
late  Geobge  Montaou,  Esquire,  who  had  long  attendee 
to  the  characters  and  halnts  of  the  feathered  tribes,  deliver) 
his  opinion  on  this  subject  in  the  following  terms :  *^  Sooh 
species  of  birds  seem  to  change  thdr  winter  and  summei 
feathers,  or  at  least  in  part ;  in  some,  this  is  performed  bj 
moulting  twice  a-year,  as  in  the  ptarmigan,  in  others,  onlj 
additional  feathers  are  thrown  out.  But  we  have  no  con 
ception  of  the  feathers  changing  odour,  although  we  hav( 
been  informed  of  such  happening  in  the  course  of  on 


m 
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mght  V  Staggered  with  the  statements  of  sudi  a  frequent 
Koewil  of  the  dress  of  animris,  accompanied  by  such  a 
wiMefiil  expenditure  of  vital  energy,  and  guided  by  roulti- 
plied  observatioDS,  we  ventured  to  offer  the  following  re- 
nirks  on  the  subject  in  the  Edinburgh  Encydc^pedia,  un- 
der the  artide  ^<  Hybernation,'"  voL  xL  p.  387,  published 
in  1817. 

^  It  has  been  supposed  by  some,  that  those  quadrupeds 
vUch,  like  the  alpine  hare  and  ermine,  become  white  in 
winter,  cast  their  hair  twice  in  the  course  of  the  year ;  at 
htnreat  when  they  part  with  their  summer  dress,  and  in 
^priag  when  they  throw  off  their  winter  fur.  This  opinion 
does  not  appear  to  be  supported  by  any  direct  observations, 
m  is  it  countenanced  by  any  analogical  reasonings.  If 
vestteod  to  the  mode  in  which  the  hair  on  the  human 
liead  becomes  grey  as  we  advance  in  years,  it  will  not  be 
^iScult  to  perceive  that  the  change  is  not  produced  by  the 
P^Dvth  of  new  hair  of  a  white  colour,  but  by  axhange  in 
^  colour  of  the  dd  liair.  Hence  there  will  be  found  some 
Ims  pale  towards  the  middle,  and  white  towards  the  cx- 
^(emity,  while  the  base  is  ctf  a  dark  colour.  Now,  in  ordi- 
^  caaea,  the  hair  of  the  human  head,  unlike  that  of  sg- 
vcnl  of  ibe  inferior  animals,  is  always  dark  at  the  l)ase,  and 
^  continues  so  during  the  change  to  grey ;  hence  wc  are 


*  ^  Omithologicml  Dictionary/*  Introduction,  p.  25.  London,  1602. 
■^  tttne  intelligent  observer  continued,  even  after  the  puhlication  of  the 
**  ^■Prieinent''  to  the  above  work,  In  1813,  where  the  mtject  frequ^tly 
^'^  uder  Ms  notice,  to  entertain  the  tamt  opinion.  He  was  disposed  to 
*"^  two,  and  in  some  cases  three  succeitsive  moultingR  in  the  course  of  a 
3^***  In  a  Ittlcr  which  I  received  IVom  him  on  tlic  subject,  dated  **  Knowlc, 
•w  Oeccmber  1814,"  he  adds,  ••  But  I  have  no  conce|>tion  of  a  change  of 
***f  in  the  same  feather  or  hair,  (!HTau«  the  colouring  matter  has  been 
•"P^ttl  in  emhrro),  except  by  length  of  time,  as  our  hair  is  rban(^■«l  bv 
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disposed  to  conclude  from  analogy,  that  the  change  of  col- 
our, in  those  animals  which  become  wlute  in  wint^,  is  ef- 
fected, not  by  a  renewal  of  the  hair,  but  by  achange  in  the 
colour  of  the  secretions  of  the  rete  mucosum,  by  whidi  the 
hair  is  nourished,  or  perhaps  by  that  secretion  of  the 
colouring  matter  being  diminished,  or  totally  suspended. 

*^  But  as  analogy  is  a  dangerous  instrument  of  investiga- 
tion in  those  departments  of  knowledge  which  ultimately  rest 
on  experiment  or  observation,  so  we  are  not  disposed  to  lay 
much  stress  on  the  preceding  argument  which  it  has  fur- 
nished. The  appearances  exhibited  by  a  specimen  of  th» 
emune  now  before  us  are  more  satisfactory  and  convindng. 
It  was  shot  on  the  9th  May  {1814),  in  a  garb  intermediate 
between  its  winter  and  summer  dress.  In  the  belly,  and 
all  the  under  parts,  the  white  colour  had  nearly  disappear- 
ed, in  exdiange  for  the  primrose-yellow,  the  ordinary  tinge 
of  these  parts  in  summer.  The  upper  parts  had  not  fully 
acquired  their  ordinary  summer  ocrfour,  which  is  a  deep 
yellowish-brown.  There  were  stiU  several  white  qxits,  and 
not  a  few  with  a  tinge  of  yellow.  Upon  examining  thoee 
white  and  yellow  spots,  not  a  trace  of  interspersed  new  short 
brown  hair  could  be  decerned.  This  would  certainly  not 
have  been  the  case  if  the  change  of  colour  is  effected  by  a 
change  of  fur.  Besides,  while  some  parts  of  thefur  on  the 
back  had  acqiured  their  proper  colour,  even  in  those  parts 
numerous  hairs  could  be  observed  of  a  wax-yellow,  and  in 
all  the  intermediate  stages  from  yellowish-brown,  through 
yellow,  to  white. 

^^  These  observations  leave  little  room  to  doubt,  that  the 
change  of  cdour  takes  place  in  the  old  hair,  and  that  the 
change  from  white  to  brown  passes  through  yellow.  If 
this  condufflon  b  not  admitted,  then  we  must  suppose  that 
this  animal  casts  its  hair  at  least  seven  times  in  the  year. 
In  ^ring,  it  must  produce  primrose-yeUow  hair ;  then  hair 


CLOTHING  OF  ANIMALS.  S5 

oTi  vax-ydlow ;  and,  lastly,  of  a  ydlowisb-brown.  The 
MDe  praeess  must  be  gone  through  in  autumn,  only  rever- 
sed, and  with  the  addition  of  a  suit  of  white.  The  absur- 
(%  of  this  suppontion  is  too  apparent  to  be  farther  ex- 
poieiL 

^  With  respect  to  the  opinion  which  we  have  advanced, 
it  aeems  to  be  attended  with  few  difficulties.  We  urge  not 
b  npport  of  it,  the  accounts  wUch  have  been  published 
of  the  human  hair  changing  its  colour  during  the  course  of 
ivigle  night;  but  we  think  the  particular  observations  on 
titt  eranne  warrant  us  in  believing,  that  the  change  of  ooU 
Qur  m  the  alpine  hair  is  effected  by  a  nmilar  process.  But 
bow  ii  the  change  accomplished  in  birds  ? 

^  The  ytning  ptarmigans  are  mottled  in  their  first  plu- 
■•g»  nnilar  to  thdr  parents.  They  become  white  in  win- 
^,  md  again  mottled  in  spring.  These  young  birds^  pro» 
ridfd  the  change  of  colour  is  effected  by  moulting,  must 
poduoe  three  di£Eerent  coverings  of  feathers  in  the  course 
of  toi  mopths.  This  is  a  waste  of  vital  energy,  which  we 
^  not  suppose  any  Urd  in  its  wild  state  capableof  sustain- 
■Qg;  as  moulting  is  the  most  debilitating  process  whidi 
^  undeigo.  In  other  birds  of  full  age,  two  moultings 
>>ttit  be  necessary.  In  these  changes,  the  range  of  colour 
*  bom  blackish  grey  through  grey  to  white,  an  arrange- 
so  neariy  resembling  that  which  prevails  in  the  er- 
S  diat  we  are  disposed  to  consider  the  change  of  colour 
^  take  place  in  the  (Ad  fisathers,  and  not  by  the  growth  of 
^^  plumage ;  this  change  of  colour  being  independent  of* 
tile  oidinary  annual  moultings  of  the  birds. 

^  Independent  of  the  support  from  analogy  which  the 
untune  fumislies,  we  may  observe,  that  the  colours  of  other 
Pvts  of  a  bird  vary  according  to  the  season.  This  is  fre- 
^luemly  observable  in  the  feet,  legs,  and  bill.  Now,  since 
a  dumgc  takes  place  *m  the  colouring  secretions  of  these 
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organs,  What  prevents  us  from  suf^posing  that 
changes  take  place  in  the  feathers  ?  But  even  in  the  case 
of  birds,  we  have  before  us  an  example  as  convincing  as  the 
ermine  already  mentioned.  It  is  a  specimen  of  the  Uttfe 
auk  {jilca  alle),  which  was  shot  in  Zetland  in  the  end  <xf 
February  1810.  The  chin  is  still  in  its  winter  dtess  of 
white,  but  the  feathers  on  the  lower  part  of  the  throat  have 
assumed  a  dusky  hue.  Both  the  shafts  and  wefaa  h«v«Lbe» 
come  of  a  blackish  grey  colour  at  the  base  and  indie  centifie, 
while  the  extremities  of  both  still  continue  white.  The 
c^iange  firom  black  to  white  is  here  efiected  by  passii^ 
through  grey.  If  we  suppose  that  in  this  bird  the  changes 
of  the  colour  of  the  plumage  are  accomplished  by  moult- 
ing,  or  a  diange  of  feathers,  we  roust  admit  the  existence 
of  three  such  moultings  in  the  course  of  the  year— one 
by  which  the  white  winter  dress  is  produced,  another  for 
the  dusky  spring  dress,  and  a  third  for  the  black  garb  of 
summer.  It  is  surely  unnecessary  to  pcnnt  out  any  other 
examples  in  support  of  our  c^nion  on  this  subject.  We 
have  followed  nature,  and  our  conclusions  appear  to  be  ju8> 
tified  by  the  appearances  which  we  have  described  ^7* 

Since  the  preceding  observations  were  communicated  to 
the  public.  Professor  Jameson  has  obligingly  pointed  out 
to  me  the  following  passage  in  Cartweight^s  Journal  of 
Transactions  on  the  Coast  of  Labrador  (8  vols.  4lo.  Newark 
1792),  vol.  i.  p.  278,  as  contiuning  an  expresaon  of  the 
same  opinion  which  I  had  formed  upon  the  subject.  ^<  S8th 
September  177S. — This  morning  I  took  a  walk  upon  the 


*  The  Reverend  Mr  Wmitrae,  in  his  ^^  Remarks  on  the  Changes  of  the 
Plumage  of  Birds,**  in  Linn.  Trans,  vol.  xii.  p.  5?4>,  read  April  6.  1819^ 
has  recorded  several  f^triking  fkcts  obscr^^cd  in  the  plumage  of  the  mallard, 
chafBndii  and  some  other  birds,  which  corroborate  the  opinion  advanced 
above. 
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hilb  to  the  westward,  and  killed  seven  brace  of  grouse. 
Thne  birds  are  exactly  the  same  with  those  of  the  same 
nott  in  Europe,  save  only  in  the  colour  of  their  feathers, 
viadi  are  speckled  with  white  in  summer,  and  perfectly 
vUle  in  winter,  fourteen  black  ones  in  the  tail  excepted, 
vUdi  always  remain  the  same.     When  I  was  in  England, 
Vr  Bamis  (now  Sir  Joseph  Bakks),  Doctor  SoLANDBa, 
mi  Kferal  other  naturalists,  having  inquired  of  me  respect- 
ing the  manner  of  these  birds  changing  colour,  I  took  par- 
tiadnr  Botioe  of  those  I  killed,  and  can  aver  ibr  a  fisct,  that 
tky  get  at  this  time  of  the  year  a  very  large  addition  of 
Mmts,  all  of  which  are  white ;  and  that  the  coloured  fea. 
thai  at  the  same  time  change  to  white.     In  qpring,  most 
d  the  white  feathers  drop  off,  and  are  succeeded  by  co- 
lived  ones ;  or,  I  rather  believe,  all  the  white  ones  drop 
fli^nd  that  they  get  an  entire  new  set.     At  the  two  sea- 
w  they  diange  very  differently ;  in  the  spring,  beginning 
ittk neck,  and  spreadii^  from  thence ;  now,  they  begin 
oi  the  belly,  and  end  at  the  nedc.    There  are  also  ptarmi- 
gasia  this  country,  which  are  in  all  reqpects  the  same  as 
thoie  I  have  kiUed  on  some  high  mountains  in  Scotland.*^ 

The  total  absence  of  every  thing  like  demonstration  c^ 
thetnith  of  the  assertion  regarding  the  autumnal  change 
d  the  colour  of  the  plumage  of  the  grouse,  and  the  Ian- 
gmft  of  hesitation  which  he  employed  when  speaking  of 
the  changes  observed  to  take  pkioe  in  spring,  probably  in- 
^hieed  those  naturalists  who  had  perused  Cartwhtght^s 
^"ttk,  to  reject  statements  so  opponte  to  the  opinions  ge- 
BQiily  entertained  on  the  subject.  Tt^  conjecture  that 
*U  the  white  feathers  drop  off  in  spring,  even  those  which 
^'Cfe  produced  in  the  previous  autumn,  to  l)e  succeeded  by 
cii'oiired  ones,  has  not  been  verified  by  any  observations 
*hich  we  have  been  aUe  to  make  on  the  subject. 
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Tke  moulting  of  birds  takes  place  in  all  cases  gradually, 
and  in  those  qpedes  whose  [dumage  duuiges  colour  with 
the  season,  the  different  moultings  take  place  at  conre- 
sponding  periods.  In  the  autunm,  we  find  that  the  black 
feathers  on  the  head  cf  the  Larua  ridibundus  chai^  to  a 
white  colour.  But  besides  the  altered  feathers,  others 
spring  up,  of  a  white  colour,  to  increase  the  quantity  of 
clothing.  This  gull  has,  therefore,  during  the  winter^ 
some  of  the  feathers  of  the  head  old,  and  athen  young; 
Again,  in  spring  the  white  feathers  of  the  winter  became 
black,  and  a  few  new  feathers  make  their  appearioice,  like^ 
wise  of  a  black  cobur,  to  supply  the  place  of  the  older 
ones  whidi  drop  off  in  succesaon.  Some  of  the  feathers 
on  the  head  of  this  gull  are  half  a  year  dder  than  others ; 
and  consequoitly,  we  may  infer,  will  £Edl  off  sooner  thitt 
those  of  mcnre  recent  growth.  From  these,  and  similar 
facts,  {umished  by  sereral  speaes  of  British  Inrds,  we  ave 
disposed  to  conclude,  that  the  feathers  which  are  produ* 
ced  in  autumn  and  the  I  ning  of  winter,  and  which 
oorrespond  with  the  cond  ms  of  the  season,  change 
their  colour  in  spring,  continue  in  this  state  until 

they  are  shed  in  autumn.  The  feathers  which  are  pro* 
duced  in  spring,  continue  of  the  same  hue  during  the 
summer,  change  their  colour  in  winter,  and  fall  off  i^^ain 
upon  the  approach  of  spring.  In  this  manner,  the  quanti- 
ty of  the  plumage  fit  for  the  different  seasons  of  the  year 
is  canly  regulated,  and  it  is  only  necessary  that  the  change 
of  colour  in  each  feather  should  take  place  but  once  in  the 
course  of  its  connection  with  the  bird.  By  these  arrai^e- 
nienta,  the  welfare  of  the  individual  is  promoted  by  the 
simjdest  means. 

Many  animals,  which  are  unable  to  provide  against  the 
vicis«tudes  of  the  sea!K)ns,  by  varying  the  quantity  and  the 
colour  of  their  dress,  are,  nevertheless,  protected  by  l)eing 


MIGRATION.  29 

dblr  to  shift  thar  quarters,  so  as  to  live  throughout  tlie 
whole  year  in  a  temperature  congenial  to  th^  constitution* 


S.  Perioi&cai  JI#i^rii<ioit.«-Quadrupecls  in  general,  from 
dnr  limited  power  of  locomodon,  cannot  migrate  from  one 
OMiitiy  to  another,  with  ease  and  safety,  in  ordar  to  avoid 
the  miations  of  temperature  which  accompany  the  changes 
tf  the  aeaaons.    In  the  sameoountry  partifd  migrations  may 
tib  place,  as  we  witness  in  the  sti^  and  the  roe,  which 
lanre  the  alpine  r^ons  at  the  approach  of  winto^,  and  seek 
fvolection  in  the  more  sheltered  plains.    In  America  some 
fccici  of  the  genus  Dipui  perform  still  more  extensive  mi- 
gntiQiis.    Those  quadrupeds,  however,  which  have  the  fa- 
cal^  of  fljring,  as  the  bats,  or  of  swimming,  as  the  seids 
Mi  whales,  msf  overcome  liie  obstacles  which  oppose  a 
dttige  of  place,  and  execute  salely  periodical  migrations^ 
iBfitnduab  of  these  tribes  are  accordingly  observed  to 
i«>Qid  the  extremes  of  heat  and  cold,  by  shifting  their  ntua- 
tioiii  acocmding  to  the  seasons.    The  great  bat  {YeapertiKo 
^inMa),  which  inhabits  England  dllring  the  summer,  is 
bown  to  spend  its  winters  in  a  tori»d  state  in  Italy.     The 
Qieenland  seal  forsakes  the  icy  shores  which  it  has  fre- 
Vmted  during  summer,  ^and  migrates  southwards,  at  the 
>|>pRNidi  of  winter,  to  Iceland. 

The  facts  which  have  been  ascertttned  in  reference  to 
^  periodical  migration  of  quadrupeds,  are  too  few  for  en- 
^bliDgus  to  point  out  the  laws  by  which  they  are  regulated. 
The  movements  of  birds,  however,  furnish  more  interesting 

The  nugrations  of  the  feathered  tribes  have  been  the  ob- 
Jtct  of  popular  observation,  ance  the  days  of  the  jmiphet 
Jaaniah :  ^  For  the  stork  in  the  heaven  knoweth  her  i^ 
pttled  times ;  and  the  turtle,  and  the  crane,  and  the  swaL- 
low,  observe  the  time  of  their  coming."^  (ch.  viii.  ver.  7). 
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The  systanatical  naturalists  have  likewise  collected  man] 
scattered  observations^  and  the  subject  appears  now  to  bi 
capable  of  recdving  a  satisfactory  illustration.  It  is  no 
our  intention  to  enter  into  any  minuteness  of  detail,  regaid 
ing  the  migrations  of  particular  spedeBj  but  to  ascertain  tin 
lawi  of  migration,  and  the  drcumstances  under  which  ii 
takes  place. 

Before  entering  fiuther  upcm  the  subject,  it  may  be  pta» 
per  to  state,  that  the  same  speaes  which  is  migratory  in 
one  country,  is  in  some  cases  stationary  in  another;  as  the 
linnet,  which  is  migratofy  in  Greenland,  but  staticmary  in 
Britain.  In  Britain,  both  male  and  female  chaffinches  an 
stationary,  while  in  Sweden,  the  latter  are  migratory*. 
Some  species  of  the  same  natural  genus  are  migratory,  whik 
others  are  stationary.  Thus  the  fieldfare  is  migratory, 
while  the  blackbird  b  permanently  resident. 

Migrating  birds  may  be  divided  into  two  daaset,  fivm 
the  difierent  seasons  of  the  year  in  which  they  arrive  or  de- 
part. To  the  first  class  will  belong  those  Inrds  which  ar- 
rive in  this  country  in  the  q)ring,  and  depart  from  it  in  au- 
tumn, and  are  termed  Summer  Birds  qf  Passage.  The 
second  will  include  those  which  arrive  in  autumn,  and  de- 
part in  qpring,  and  are  called  Winter  Birds  qf  Passage. 

Thk  Summer  Birds  of  Passage  are  not  confined  to 
any  particular  order  or  tribe;  nor  are  they  distinguished 


*  EciMAU,  when  Bpeaking  of  the  migrations  of  this  bird,  infimns  ucy 
<•  Mecrtt  Inter  primaf  sunt  srieiiUtty  qiUB  tonum  uram  hieme  nrililum  in 
ctatnm  vertnnt  jncnndiwfannm :  vere  pcfano,  mb  inithun  memtu  npMmmk^ 
Mliorita*  ad  psgoe  iuidaitei  gannili,y0MMM  adhuc  alawfihuj  yat  Indlcani 
^ffw.  Rcdenntlbof  dcniquc  mrmii  m«Tfan<i>  qiue  codnin  fere  ahecondunt, 
famhUj  omnet  ooiyages  requimnt,  quflHif  coqjnncti  ijlvu  petunt,  ibi « 
nididat.  conttnuut  ct  mnlUpUcentur.  InMo  mMU  d^atimb  man  mms, 
wptA  not  rem«ieptet,/ijwfaai  deetfiml  nwtahnw,  arialnBioiiet  paltnlii 
IHifjgdMt.**    AiiMHi.  Acad.  iTi  605. 
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bj  amihiity  of  haUts.  Some  of  them  belong  to  the  divi- 
aonof  WaUr  FoalSj  as  the  terns  and  gulls;  while  others  are 
Imi  Birdsj  as  the  swallow  and  eorn-crake.  They  differ  also 
RMfkably  with  regard  to  their  food.  Thus,  the  hobby  is 
onivonHis;  the  gulls  and  terns,  pisdvorous;  the  swallow, 
iwetivoKMis;  and  the  turtle  dove  and  the  quail,  gramvo- 
raui  They,  however,  present  one  point  of  resemblance. 
All  at  them,  during  their  readenoe  in  this  country,  per- 
ktm  the  important  offices  of  pairing,  incubation,  and  rear- 
iag  their  young;  and  hence  may,  with  propriety,  be 
toned  the  natives  of  the  country.  We  hail  their  arrival 
11  the  harbingers  c^  spring,  and  feel  the  blank  which  they 
kvre  on  their  departure,  although  it  is  in  some  measure 
Applied  by  another  cdony  of  the  feathered  race,  who  come 
to  ipend  with  us  the  dreary  months  of  winter. 

Tu  WiNTKE  Bians  of  Passage  have  more  points  of 
minMance  among  themselves  than  those  of  the  former  di- 
^im.  They  chiefly  belong  to  the  tribe  of  water-fowls. 
Kcme  of  them  are  insectivorous,  and  very  few  are  granivo- 
VDiii  They  chiefly  frequent  the  creeks  and  sheltered  bays 
tf  the  sea,  and  the  inland  lakes,  or  they  obtain  their  food 
hi  nisndiy  grounds,  or  at  the  margins  of  springs.  When 
die  rigours  of  the  season  are  over,  and  when  other  birds 
^hicfa  are  stationary  are  preparing  for  incubation,  these 
^  their  departure,  to  be  again  succeeded  by  our  siunmer 
^Wnts. 

We  have  staled  generally,  that  our  summer  and  winter 
Ivds  of  passage  visit  us  at  stated  seasons  of  the  year;  that 
^  aummer  visitants  arrive  in  spring  and  depart  in  autumn; 
■d  diat  the  winter  visitants  arrive  in  autumn  and  depart  in 
^ping.  But  the  different  spedes  do  not  all  observe  the 
'■Ike  periods  of  arrival  and  departure.  Thus,  among  the 
^vnmer  birds  of  passage,  the  wheat^ar  always  precedes 
the  swallow,  niiile  the  swallow  arrives  before  the  martin. 
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and  the  martin  before  the  corncrake.  Among  the  wic 
ter  birds  of  passage,  ^milar  diflPerenoes  in  the  time  c 
arrival  are  observable.  Thus  the  woodcock  precedes  tli 
fiddfare,  and  the  fieldfare  the  redwing.  The  periods  o 
departure  have  not  been  observed  with  such  attentioB 
as  the  subjects  have  then  lost  their  novelty,  so  that  we  di 
not  readily  perceive  their  absence*  It  is  probable,  bow 
ever,  that  in  their  departure,  as  well  as  their  arrival^  cttcl 
qpecies  has  its  particular  period. 

The  periods  c^  arrival  and  departure,  even  in  the  same 
species,  do  not  always  take  place  at  exactly  the  same  dajr^ 
or  even  mcmth  of  the  year.  In  di£Pei€nt  years  these  vaijr 
several  weeks  or  even  months,  and  evidently  depend  €0 
very  obvious  circumstances.  The  meanest  rustic,  in  regutd 
to  the  summer  Inrdsof  passage,  is  aware,  that  cold  weathei 
prevents  the  arrival  of  these  messengers  of  spring ;  and 
that  the  early  arrival  of  our  winter  birds  of  pa^uige  indki 
cates  a  proportionally  early  winter.  The  same  circumataiv* 
ces  of  temperature  which  retard  our  summer  vistants  alao 
check  the  progress  of  vegetation.  Hence,  in  all  probabili- 
ty, we  might  be  able  to  prognosticate  the  arrival  of  theae 
birds,  by  attending  to  the  time  of  the  leafing  or  flowering 
of  particular  trees  or  plants.  As  the  state  of  vegetatioii 
depends  on  the  temperature  of  the  season,  and  the  life  at 
insects  on  the  state  of  vegetation,  we  may  safely  ocmdude^ 
that  the  movements  of  the  phytivorous  and  insectivonwui 
birds  must  be  dependent  aa  the  ccmdition  of  plants. 

LiNNAUS  bestowed  some  attention  on  these  connected 
circumstances,  in  his  Calendar  of  Flora  for  Sweden ;  and 
Stillikoflbet  in  thatof  England.  LiKi^iCUS  observed,  that 
the  swaUow  returned  to  Sweden  when  the  InnLcherry  came 
into  leaf,  and  when  the  wood-anemone  flowered.  He  also 
found  the  arrival  of  the  nightingale  accompanied  with  the 
leafing  of  the  elm.  Stilljkgflebt  says,  that  the  swaUow  re- 
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tlQDB  to  Norfolk  with  the  leafing  of  the  hazeU  and  tUe 
n^itii^[ale  with  the  leafing  of  the  sycamore.    It  has  also 
f^cesk  observed,  that  the  cuckoo  angs  when  the  marsh-mari- 
told  blows.     It  would  tend  greatly  to  increase  our  know- 
of  this  subject,  were  observations  of  this  sort  multi- 
Wfe  earnesdy  reconunend  the  subject  to  the  atten« 
of  the  practical  naturalist. 
fiavii^  thus  offered  a  few  observations  on  the  periods 
arrival  and  departure  of  migraUng  birds,  let  us  now 
iiure  after  ike  places  front  whence  they  come,  and  to 
ikey  return;    In  doing  this,  it  will  be  proper  to 
some  attention  on   the  migrations  of  those  birds 
merely  shift  from  one  part  of  the  island  to  ano- 
The  ifiovementd  of  such  birds,  though  confined 
niUTow  bounds,  are  probably  regulated  by  the  same 
which,  in  the  other  species,  produce  more  extenove 
and  have  the  obvious  advantage  of  being  easily 
tt^^restigated. 

In  die  inland  districts  of  Scotland,  the  lapwings  make 

appearance  about  the  end  of  February  or  the  be- 

S^mng  of  March,  and,  after  fulfilling  the  purposes  of 

^^cnhation,  hasten  to  the  sea-shore,  there  to  spend  the 

^^^•iter,  and  to  support  themselves  by  picking  up  die  small 

^■^Htacea  from  among  the  rejectamenta  of  the  sea.    These 

™»d8  seldom,  however,   remain  all  winter  on  the  Scot- 

"•fc  diores,    though   they  are   always    to  be  found  at 

^***t  season  on  the  southern  English   shores.      In  that 

P*rt  of  the  island  they  do  not  perform  such  extenave 

^'ipitions,  but  may  with  propriety  be  considered  as  re- 

■^t  birds.     The  curlew  arrives  at  the  inland  districts 

*OBgwith  the  lapwing,  and  departs  in  company  about 

^  beginning  of  August.     The  curlew,  however,  remains 

^  the  Scottish  shores  during  the  winter.     The  byster- 

^^Idier,  though  it  breeds  in  Scotland,  retii^  to  the  English 

VOt.  II.  c 
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shores  during  the  winter,  and  j<»na  those  whidi  have  re^ 
nuuned  there  during  the  breeding  season.  The  Uack  liead^ 
ed  gull  breeds  both  in  England  and  Soodand ;  but  it 
tires  from  the  last  mentioned  country,  while  it  oontinues 
sident  in  the  former. 

From  the  examples  quoted,  it  appears  that  scHne  bud% 
which  are  stationary  in  one  district,  are  migratoiy  in  sock 
tber.  But  that  which  chiefly  merits  our  amnderatioii  is 
the  circumstance  of  those  birds,  whose  annual  migratiani 
are.oonfined  to  our  own  shores,  forsaking  the  high  grounds 
on  the  decline  of  summer,  and  seeking  for  protection  al 
a  lower  level,  and  in  a  warmer  situation.  Whan  thesQ  mi- 
grations become  more  extensive,  the  bleak  moors  and  sfaorai 
o£  Scotland  are  exchanged  for  the  warmer  and  mare  g^ 
vial  climate  of  England.  Hence  it  happens,  that  sam^  of 
cmr  Scottish  summer  visitants  come  from  En^Umd^  while 
some  of  the  English  winter  visitants  come  from  Scotland'; 
the  summer  birds  of  passage  coming  from  the  south,  and 
the  winter  passengers  froni  the  north.  Do  those  birds 
that  perform  more  extensive  migrations  obey  the  same  laws? 

As  the  summer  birds  of  passage  are  more  interesting 
to  us,  since  they  perform  the  great  work  of  incubation 
in  our  country,  than  the  winter  birds  of  passage,  which 
are  the  harbingers  of  storms  and  cold,  and  only  wait 
the  return  of  spring  to  take  their  leave  of  us,  we  diall 
endeavour  to  find  out  the  winter  residence  of  the  for- 
mer, before  we  attempt  to  discover  the  summer  haunts 
of  the  latter.  Natural  history,  it  is  true,  is  still  in  too 
imperfect  a  state,  to  enable  us  to  point  out  with  certainty 
the  retreats  of  all  those  birds  which  visit  us  duriuDg 
summer.  But  enough  appears  to  be  known  to  enable 
us  to  ascertfdn  the  laws  by  which  these  migrations  are 
regulated  in  a  number  of  birds ;  and  as  the  points  of  re* 
semblance  in  the  movements  of  die  whole  are  name- 
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fooii  we  en  reamm  from  analogy  on  safer  groonds  with 
repvd  to  the  reminder. 

The    swallow^  about  whose  migrations  so  many  idle 

rtonea  have  been  propagated  and  beliered^  departs  from 

Soodmd  about  tlie  end  of  September,  and  irom  England 

abcmt   the  middle  of  October.    In  the  latter  month  M. 

Adamson  observed  them  on  the  shores  of  Africa  after 

dior  nugrations  from  Europe.     He  informs  us,  however, 

^  they  do  not  build  their  nests  in  that  country,  but  only 

to  qpend  the  winter.  M.  Preloko  has  not  only  con- 

the  observations  of  Adaksok,  in  reference  to  swal- 

*^  but  has  stated,  at  the  same  time,  that  the  yellow  and 

8**7  Wagtidls  visit  Senegal  at  the  beginning  of  winter.  The 

{MoiaciUaJlava)  is  well  known  as  one  of  our  sum- 

Wfltonts  \    The  nightingale  departs  from  England 

^^^^t  the  beginning  of  October,  and  fi-om  the  other  parts 

^Uivpe  about  the  same  period.     During  the  \vintcr  sea- 

*^  it  ifl  found  in  abundance  in  Lower  Egypt,  among  the 

//^■^cat  coverts,  in  different  parts  of  the  Delta.     These 

'^  do  not  breed  in  that  country,  and  to  the  inhabitants 

merely  winter  birds  of  passage.     Tlioy  arrive  in  au- 

'**^    and  depart  in  spring,  and  at  the  time  of  migration 

plentiful  in  the  islands  of  the  Archipelago.     The  quail 

er  of  our  summer  guests,  which  has  been  traced  to 
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Tat  ol>9cr\'e,  oommc  Adanmon,  que  nos  hirondclie^  ct  nos  ber« 
arrivoient  dan»  la  zone  torridc  liuit  ou  dix  jours  apros  l*cpoquc 
quittcot  nos  climaU.  En  1 7dS,  j*ai  vu  Ics  bcrgcninncttes  du  prin« 
kg  bwy ruiiucttg*  gri^cfl  nrrivcr  a  Gcive  le  14%  So]>tembrc.  Adam- 
«|ii*a  a  VQ  arrivcr  let  hirondelles  au  Senegal  9.  Octolne  ;  or  je  me 
<|a*clles  quittcnt  le  department  drs  IlautcA  A1}ks  vcn  la  fin  dc  Sep- 
ee  qui  s^occoirde  parfaitement/*— *^  Memoir  sur  les  Ues  dc  Gorec  et 
par  1c  cit.  PmiLOMo-*'    Annale$  tie  Ckemit,  t.  xviiu  pu  27 ?• 
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Afiica.  A  few,  indeed,  brave  the  winters  of  Ei^and,  and 
in  Portugal  they  appear  to  be  stationary.  But  in  general 
they  leave  this  eountry  in  autimln^  and  retiMH  in  spring. 
They  migrate  about  the  same  dme  from  the  eastern  parta 
of  the  Continent  of  Europe,  and  viat  and  revisit  in  thdr 
migrations  the  shores  of  the  Mediterranean,  Sicily,  and  (he 
islands  of  the  Archipelago. 

While  these  birds  perform  those  extensive  migratiens 
which  we  have  here  mentioned,  others  are  contented  witb 
shorter  journeys.  Thus,  the  razor4)iUed  auk  {^Ica  iorda)^ 
and  the  puffin  {Jka  arctica)^  frequent  the  coast  of  And»* 
luna  during  the  winter  season,  and  return  to  us  in  the 
spring. 

These  facts,  and  many  others  of  a  similar  natut^,  whii^ 
might  have  been  stated,  enable  us  to  draw  the  conclusion, 
that  our  summer  birds  of  passage  come  to  us  from  south- 
em  countries,  and,  after  remaining  during  the  warm  sea- 
son, return  again  to  milder  regions.  A  few  of  our  sum- 
mer visitants  may  winter  in  Spain  or  Portugal ;  but  it 
appears  that  in  general  they  migrate  to  Africa,  that  unex- 
plored country  possessing  every  variety  of  surface,  and  con- 
sequently  great  diversity  of  climate.  It  is  true  that  we  are 
unacquainted  with  the  winter  retreats  of  many  of  our  sum- 
mer birds  of  passage,  particularly  of  small  birds ;  but  as 
these  arrive  and  depart  under  similar  circumstances  with 
those  whose  migrations  are  ascertained,  and  as  the  opera- 
tions which  they  perform  during  their  residence  with  us  are 
also  similar,  we  have  a  right  to  conclude  that  they  are  sub- 
ject to  the  same  laws,  and  execute  the  same  movements. 
What  gives  weight  to  this  opinion,  is  the  absence  of  aU 
proof  of  a  summer  bird  of  passage  retiring  to  the  north 
during  the  winter  season. 

In  proof  of  the  accuracy  of  the  preceding  conclusion,  we 
may  obsen-e,  that  it  is  a  fact  generally  acknowledged,  that 
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^  suamer  birdB  cf  panage  viat  the  southern  parts  of  the 
^^Kn^trjr  a  few  days,  or  even  weeks,  before  they  make  their 
Vpeunoce  in  the  northern  £strict8.  Thus,  the  common 
'^'^^Oow  {Hirundo  ruttka)  appears  in  Sussex  about  the 
l^^gmning  of  the  third  week  of  April ;  while  in  the  neigb- 
iKmriiood  ci  Edinburgh  it  is  seldom  seen  before  the  first  of 
Ui^.  The  cuckoo  iqspears  in  the  same  district  about  the 
neek  of  April ;  in  Edinburgh  seldom  before  the  second 
of  May.  The  reverse  of  this  holds  true  with  these 
visitants  at  thdr  departure.  Thus,  dotterels  {ChO' 
morincBua)  forsake  the  Grampians  about  the  be- 
guuiiiig  of  August,  and  Scotland  by  the  end  of  that  month; 
while  they  return  to  England  in  September,  and  remmn 
dieste  even  until  November.  A  difierence  of  nearly  a  mondi 
^fces  fdaoe  between  the  departure  <^  the  goatsucker  {Co" 
P^'imm^us  Europcnis)  from  Scotland  and  from  the  south 
gC  £i^and. 

iving  thus  ascertained  the  winter  haunts  of  our  sum- 
fairds  of  passage,  let  us  now  endeavour  to  find  out  the 
retreat  of  our  winter  visitants.  '  The  concluaons 
^™ch  we  have  already  established  dispose  us  to  look  for 
birds  in  countries  situated  to  the  northward.    And  as 
much  better  acquainted  with  the  omitliology  of  those 
^***Mitrics  than  of  Africa,  it  will  be  in  our  power  to  prose- 
cute our  researches  with  greater  certainty  of  success. 

The  snow-bunting  (Embcriza  nwaliif)^  which  is  among 

"^  smallest  of  our  winter  guests,  rtlires  U)  the  hoary 

"fountains  of  Spitzbergen,  Greenland,  and  Lapland,  and 

"*cre  ctocutes  the  purposes  of  incubation,  making  its  nest 

^  the  fissures  of  the  rocks.     In  these  countries  it  is  diere- 

"'c  a  summer  visitant,  as  it  rclires  soulliward  in  autumn, 

^  ^^  the  winter  in  more  tcni[)eratc  regions.     To  the 

^^•■^^oasts  of  the  same  countries,  the  little  auk  (Aha  (dle\ 

*w  the  black-billed  auk  (AUa  pUu)y  repair  for  similar 
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purpoaes  as  the  snow-flake  The  woodcock  wiotm  with 
VBj  but  retires  in  the  spring  to  Sweden,  Norway,  wndlMf^ 
land*. 

The  fieldfare  and  the  redwing  retemble  the  woodoodcia 
their  migrations,  depart  at  the  same  season,  and  retire  for 
similar  purposes  to  the  same  countries*!-. 

These  instances  may  suffice  to  support  the  conduMOttt 
chat  all  our  winter  birds  of  passage  come  from  aordicni 
countries,  and  that  the  winter  visitants  of  the  south  of  £a- 
rope  become  the  smnmer  visitants  of  its  northan 
This  is  e^dently  an  arrangement  depending  on  the 
law  by  which  the  African  winter  visitants  become  the 
mer  birds  of  passage  in  Europe. 

In  support  of  this  conclusion  it  may  be  mentionsi, 
that,  in  their  progress  southward,  the  winter  visitants  ap- 
pear first  in  the  northern  and  eastern  parts  of  the  ialaiidi 
and  gradually  proceed*  to  the  southward  and  westward* 
Thus  the  snow-bunUng  arrives  in  the  Orkney  islands  about 
the  end  of  August,  and  often  proves  destructive  to  iIm 
com  fields.  It  then  passes  into  the  mainland  of  Scotkndi 
and  is  seldom  seen  in  the  Lothians,  even  in  the  hi^ 
grounds,  before  November.  In  like  manner,  the  woodcock, 
which  crosses  the  Grerman  Ocean,  is  first  observed  on  the 
eastern  side  of  the  island,  and  then  by  degrees  disperses 
towards  the  west  and  south. 


*  BcKMAEK  says  of  this  bird,  as  a  Swedish  mimmcr  bird  of 
''  Pttllis  in  sylvis  nostris  ezciusis,  mare  transmigrans,  in  Angliam  avotat ; 
ut  ex  Aottria  in  Itoliam.  Vere  autem  novo,  dum  blatirc  indpil  Tetrao  tt< 
triz,  illinc  descedunt,  matrimonio  juncue  ad  nos  rerertentes.**  — '^Monwlate 
Actdtmiem^  ir.  591. 

-f*  Mr  Bullock,  however,  has  informed  me,  that  he  found  the  ndwii^ 
breeding  in  Uie  Island  of  Harris,  one  of  the  Hebrides,  in  1819.  It  pnlMdi^ 
frequents  other  islands,  but  has  hitherto  been  confounded  with  the  thruaik 
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Thai  these  periodical  movements  take  place^  in  order  to 
guaid  against  the  vicissitudes  of  the  seasons,  must  appear 
obvious  to  all,  from  the  consideration  of  the  facts  which 
have  been  stated.  An  early  winter  brings  the  migrating 
birds  from  the  north  to  this  country  before  their  usual  time, 
and  an  early  spring  hastens  the  arrival  of  our  summer 
"vintants.  In  the  banning  of  winter  the  snow-bundng  is 
&and  only  in  the  high  grounds,  and  it  descends  to  a  lower 
level  with  the  increasii^  severity  of  the  season  *. 

During  the  autumn,  we  thus  observe  a  latitudinal  move- 
ment of  many  species  of  birds  towards  the  equator,  in 
search  of  the  temperature  congeal  to  their  constitutions, 
^and  whidi  the  winter  of  the  district  of  their  summer  rea- 
dence  could  not  afford.  The  autumnal  shifting  of  the  fea- 
thered tribes,  may  therefwe,  with  propriety,  be  termed  the 
Hjuaiorial  Migration ;  aU  those  species  in  which  it  is  ob- 
served, returning  from  the  pole  towards  the  equator,  each 
aoocnrding  to  limits  peculiar  to  itself 

The  vernal  shifting  takes  place  with  the  increasing  tem- 
perature ci  the  high  latitudes,  and  may  be  termed  the  Polar 
Migratiany  as  all  the  species  in  which  it  is  observed  recede 
fSpom  the  equator  and  approach  towards  the  pole. 


*  AttempU  have  been  made  to  preserve  these  birds  during  the  summer 
■on  in  this  country,  but,  although  liberally  supplied  with  food,  they  hare 
not  survived*  The  experiment  has  succeeded,  however,  in  America,  with 
General  Datibs,  who  informs  us,  (Linn.  Trans.  voL  iv.  p.  157.)  that  the 
mow-bird  of  that  country  always  expires  in  a  few  days,  (after  being  caught, 
■hhoagh  it  feeds  perfectly  well),  if  exposed  to  the  heat  of  a  room  with  a  hie 
or  stove;  but  being  nourished  with  snow,  and  kept  in  a  cold  room  or  pass* 
4ge,  will  live  to  the  middle  of  summer :  a  temperature  much  lower  than  our 
tummer  heat  proving  destructive  to  these  birds.  The  swallow,  on  the  other 
■lymd,  seems  to  delight  in  the  temperature  of  our  summer,  and  at  that  heat 
to  be  able  to  perform  the  higher  operations  of  nature.  When  attempted  to 
be  kepi  during  our  winter,  besides  a  regular  supply  of  food,  care  must  be 
Uken  to  prevent  it  from  being  benumbed  with  cold. 
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The  extent  of  dqpfees  of  latitude  traversed  in  these  nugrm? 
tions,  differs,  as  we  have  seen,  according  to  the  qpeoiesy  anil 
even  in  the  same  species  in  different  parallels  of  longilndc. 
Thus^  the  nightingale,  in  its  polar  migraticHis,doeB  not  reach 
the  55°  of  north  latitude  in  Britain,  while  in  Sweden  it  reachaa 
to  the  60°.  Anomalies  of  this  kind  cease  to  excite  our  sus- 
prise,  when  it  isixmaidered,  that  the  iiOfthernwi  lines  (fx  the 
latitudinal  lines  under  which  the  mean  annual  temperature  is 
the  same),  are  not  parallel  with  the  sun'^s  coiuw,  or  do  not 
observe  a  regular  increase  or  diminu^n  with  the  diffierenoe 
of  latitude.  Even  the  Uotherial  lines,  (under  which  the 
mean  heat  of  summer  is  the  same),  and  the  isaiheimal  UneSf 
(under  which  the  mean  beat  of  winter  is  the  same),  are  ndther 
parallel  to  one  another,  nor  to  the  isothermal  lines.  These 
differences,  wlpcb  Humboldt  has  investigated  with  so  much 
success,  exercise  a  powerful  influence  on  the  distribuUon  of 
plants  and  animals,  and  regulate  the  limits  of  those  periodi- 
cal migrations  we  have  now  been  considering. 

The  preceding  repiarks  relate  to  the  equatorial  and  north 
polar  migrations.  Movements  depending  on  the  same  dr- 
CUmstances^  in  all  probability,  take  place  on  tlie  other  ade 
of  the  equator  towards  the  south  pole.  The  Cape  swallow 
(Hirundo  Capensis),  according  to  the  observadons  of  Cap- 
tain  Cabhichael,  arrives  at  the  southern  extremity  of 
Afnca  in  the  month  of  September,  the  commencement  of 
the  summer  of  that  district,  and  departs  again  in  March  or 
April,  on  the  approach  of  winter  *.  Reasoning  from  the 
analogies  of  the  north  polxu*  migrations,  we  may  conclude, 
that  this  species  of  swallow  resides  the  remaining  part  of 
the  year  near  the  equator,  and  that  its  south  polar  migra- 
tions extend  to  the  Cape  of  Good  Hope. 


•  Edinburgh  Phil.  Journ.  vol.  i,  p.  421  • 
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9t  qppMfs  fitm  these  movemenU  of  birds,  that,  in  the 
acMOP,  the  polar  legiona  are  deserted  by  some  species, 
that  there  is  an  accumulation  d  life  towards  the  equ». 
:.     At  another  season,  the  equatorial  regions  are,  in  some 
deserted  by  thar  temporary  inhabitants,  and  the 
dislricts  become  peopled  by  the  change. 
Wbmog  now  .ascertained  the  period  and  the  direction  of 
vngrations,  kt  us  next  attend  to  the  act  of  migration 
and  the  circumstances  attending  the  flight. 
'MfignAx^  Urds,  before  they  take  their  departure,  in 
collect  together  in  flocks.     This  is  very  obviously 
with  the  swallow,  and  is  even  still  better  known 
wm^  woodcocks,  terns,  puffins,  and  shearwaters.  Woodcocks 
in  this  country  in  great  flocks  about  the  same  time ; 
ihould  adverse  ¥rinds  occur  at  the  period  of  their  de- 
,  they  accumulate  in  such  numbers  on  the  eastern 
as  tofurmsh  the  fowler  with  excellent  s|x>rt.    Geese 
dotterels,  and  many  others,  during  their  migratory 
'fShts,  alwajrs  keep  in  company. 

But  there  arc  many  migrating  birds  which  have  never 

observed  to  congregate  previous  to  their  departure. 

^^0»  the  cuckoo,  seldom  Rcen  in  company  with  his  mate 

*^*U    dtnnng  the  breeding  season,  is,  to  all  appearance, 

eqxifilly  solitary  at  the  period  of  migration.     These  birds 

•'^  supposed  by  naturalists  to  go  off  in  succession. 

It  is  certainly  a  very  curious,  and  perhaps  unexix^cted 

^^c^Hrenoc,  that  the  males  of  many  species  of  migrating 

•"'^^  appear  to  perform  their  migrations  a  few  days  before 

^  ftmalea.     This  is  remarkably  the  case  with  the  nighdn- 

P*««    The  bird-catchers  in  the  neighbourhood  of  London, 

P^^^^urc  males  only  on  the  first  arrival  of  this  bird.     The 

™*^les  do  not  make  their  appearance  for  a  week  or  ten 

"5r^  after.     Similar  observdtions  have  been  made  with  re 

ii*^  to  the  whcat^ar. 


^•.' 
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uBti,  dunng  the  night  i  ly  be  expect — 
igfliaiinniit  duriii^  the  aame  intorvaly  ia 
^^  .!«,  .<»Ma  oi*  their  activity ;  while  thoee  faiids  wfakfaB 
«.M.  >>^u;^  -J^  ^y«  tuay  be  expected  to  migrate  with  ihes 
,  .  i    .^i.     rhe  uiigratians  of  the  woodcock  and  quaiH 
.     u>  .Muj«x-ture.      The  woodcocks  arrive  in  tU^ 
.  •  ..uiLUA^'  '.lie  ui^t,  and  hence  they  are  sometimes 
....^.   a  .ic  jiurumg  after  dicir  arrival,  in  a  neighbouring 
.....     1    uo  Hcak  a  state  to  enable  them  to  proceed.^ 
^Hi^  :«.«>  -uc  AM  are  that  they  migrate  during  the  ni^t^^ 
.^.  ^  iiikiiiucs  kjiidlc  tires  on  the  coast,  to  which  the  wood— 
^  vTs  «*.'iiu;u.\i  bv  the  light,  bend  their  course,  and  in  thift* 
....^.111. L  ^Li;«iL  numbers  are  annually  destroyed.     Quails,  on 
:«.    K.Ki   iund,  perform  tlieir  migrations  during  the  day^ 
.    tiai.  iiic  sportsman  in  the  islands  of  the  Mediterranean 
...   ioc  his  Jog  and  gun. 

L  UL»  ui'ten  excited  surprise  in  the  minds  of  some,  how 

...-tuaii^  birds  i-ould  support  themselves  so  long  on  wing, 

. .    u'   (ccoLiipIi^h  their  journeys,  and  at  the  same  time  live 

M.Liiv-v«L  (iKKl  during  their  voyage.     These  circumstances 

i.««v    iiviuvwl  many  to  deny  the  existence  of  migration,  and 

K, « ^  .  w  iU\t  \»ihorH  to  form  the  most  extravagant  theories  on 

•K    .ul\i<\ii  lo  (H*tt>unt  for  the  preservation  of  these  birds 

.,  .:i^  .!w  ^wilier  months.     But  the  difficulties  which  have 

\. .:  N.a.v\li  :u\*  only  in  appearance,  and  vanish  altogether 

». ,   u4v(ul  ui  tho  ra])idity  of  the  flight  of  birds. 

I  >K   >a)iiiliiy  with  which  a  hawk  and  many  otlier  birds 

vx  .  ..vv.u^i\  Ay^  in  probably  not  less  dian  at  the  rate  of  150 

.« .  u  •:«  k»ur.     Major  Cartwright,  on  the  coast  of  Liu 

\.«.A.,  (\Hiiki«  by  repeated  observations,  that  the  flight  of 

^:  ««^.u  «lu^k  (  Ahoa  fnolUsimaJ  was  at  the  rate  of  90 

^..  «a  -i^'Aii.     Sir  George  Cayley  computes  the  rate 

«  u^>^.«  «^v*t  ^*>f  the  common  crow,  at  nearly  25  miles  an 
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;  and  Stallavsami  found  that  of  the  swallow  com- 
fl«tad  about  9S  miles,  w  3  he  conjectures  that  the  rapidi- 
tf  of  the  swift  is  nearly  three  times  greater.  A  falom 
vbidi  bdonged  to  Henat  the  Fourtli  of  France,  escaped 
Fountainbleau,  and  in  twenty4bur  hours  afterwards 
fiwmd  at  Malta,  a  distance  computed  to  be  no  less  than 
ISA)  miles;  a  velocity  nearly  equal  to  57  miles  an  hour, 
the  falcon  to  have  been  on  wing  the  whole  time. 
It  as  such  birds  never  fly  by  night,  and  allowing  the  day 
to  Ik  at  the  longest,  his  flight  was  perhaps  equal  to  75  miles 
liour.  It  is  probable,  howe\'cr,  says  Moxtagu,  tliat 
aotber  had  so  many  hours  of  light  in  the  twenty-four, 
to  |Krfisrm  his  journey,  nor  that  he  was  retaken  the  mo- 
'iBcait  of  his  arrival.  But  if  we  even  restrict  the  migratory 
'^i'^t  of  birds  to  the  rate  of  50  miles  an  hour,  how  ea^ly 
^^■*  they  per&rm  their  most  extensive  migrations  !  And 
^'^  know,  in  the  case  of  woodcocks,  and  perhaj^s  all  other 
ig  birds,  that  they  in  general  take  advantage  of  a 
^mid  with  which  to  perform  their  flights.  This  breeze 
aids  them  at  the  rate  of  30  or  40  miles  an  liour ; 
with  three  times  greater  rapdity,  even  in  a  moderate 
it*  we  are  to  give  credit  to  the  statement  of  aerial 
who  seem  to  consider  the  rati*  of  die  motion  of 
as  in  general  stated  tcx>  low. 

has  been  already  ob6er>'ed,  that  many  species  do  not 
'^iDrm  their  migradons  at  once,  but  reach  the  end  of  their 
by  short  and  cosy  stages.     There  is  little  exertion 
from  such ;  while  those  who  execute  their  move- 
its  at  one  flight,  (if  there  be  any  that  do  so),  may  in  u 
short  time,  perhaps  a  day,  by  die  help  of  a  favourable 
reach  the  utmost  limits  of  their  journey.     Many 
we  know,  can  subsist  a  long  time  witliout  food ;  but 
appears  to  be  no  necessity  for  supposing  any  such  alv 
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stinenoe,  since,  at  Gates  bt  remarked,  every  day  aAxds 
an  increase  of  warmth,  and  a  suj^ly  of  food  Heooe  we 
need  not  perplex  ourselves  in  accounting  for  the  oonlimi- 
ance  of  th^  flight,  or  their  sustenance  in  the  course  of  iL 
Such  journeys  would  be  loQg  indeed  for  any  quadruped, 
while  atwj  ane  soon  performed  by  the  feathered  tribes. 

Jt  is  often  stat^ed  as  a  matter  of  surprise,  how  these  birds 
know  the  precise  time  of  the  year  at  which  to  ocecute  thar 
movements,  or  the  direction  in  which  to  migrate*  But  this 
is  merely  expresang  a  surprise,  that  a  kind  and  watchful 
Providence  should  bestow  on  the  feathered  creation  powers 
and  instincts  suited  to  thdr  wants,  and  calculatiHl  to  sup- 
ply them.  How,  we  ask,  does  the  curlew,  when  perdied 
upon  a  neighbouring  muir  during  the  flowing  of  the  tide, 
know  to  return  at  the  first  of  the  ebb,  to  pick  up  the  aod- 
dental  bounty  of  the  waves  ?  How  arc  the  sea-fowl,  in  hasy 
weather,  guided  to  the  sea^-prt  isles  they  inhabit,  with  food 
to  their  young,  which  they  have  procured  at  the  distance 
of  many  miles  ?  ^'  The  inhabitants  of  St  Eilda,^  says  Mae.- 
TiK,  '^  take  their  measures  from  the  flight  of  these  fowls, 
when  the  heavens  ore  not  clear,  as  from  a  sure  compass; 
experience  shewing,  that  every  tribe  of  fowls  bend  their 
course  to  their  respective  .quarters,  though  out  of  aight  of 
the  isle.  This  appeared  clearly  in  our  gradual  advances  ; 
and  their  motion  being  compared,  did  exactly  quadrate 
with  our  compass.^ 

In  the  course  of  tliese  annual  migrations,  birds  arc  scmie- 
timcs  overtaken  by  storms  of  contrary  wind,  and  carried 
far  from  their  usual  course.  In  such  coses,  they  stray  to 
unknown  countries,  or  sometimes  are  found  at  sea  in  a  very 
exhausted  state,  clinging  to  the  rigging  of  ships.  Such  ac- 
pdents,  however,  seldom  happen,  as  these  birds,  year  after 
year,  arrive  in  the  same  country,  and  even  return  to  the 
bamc  i^pot.     The  summer  birds  of  passage  return  not,  it  is 
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',111-tiieh  ntimben  as  when  they  left  itt;  but,  amidst  aU 
dtt^ers  ci  their  Toyttgr,  the  face  is  preserved. 
\We  thus  see,  that  animals  possess  yarious  resources,  ta 
tbem  to  aoeommodftte  themselves  to  the  variations  of 
corresponding  with  the  seasons.     But  thesff 
in  some  qpedcs  tabeiiladequate  for  their  proteoiioo, 
nother  is  provided  for  thdr  safety. 


T\)rpidUff,^^Tims  b  one  of  the  most  curious  sutiu 

in  zoology,  and  has  long  occupied  the  attentioir 

cT    'die  natural  historian  and  tlie  physiologist.    All  ani- 

mulff  we    know   require    stated    intervals  of  repose  to' 

T&csiiit  exhausted  nature,  and  prepare  for  farther  exer- 

condition  which  is  termed   Steep.     But  there 

a  few  animals,  which,  bcadcs  this  dmiy  repose,  ap- 

to  requite  annually  some  montlis  of  continued  in- 

^■ctirity,  to  cnal)Ic  them  to  undergo  the  common  fatigues 

^  fife  during  the  remaining  part  of  the  year.     Tliesc  ani- 

"■fc  exhibit,  therefore,  two  kinds  of  sleep, — that  which 

*"7  enjoy  daily  during  the  season  of  their  actn^ity,  and 

*^  ^hich  they  experience  during  then*  brnmal  retirement. 

*»i^  last  kind  of  sleep  is  generally  denominated  tarpidityy 

^     is  also  known  by  the  term  hybernation^  as  it  is  evi- 

*^^ljr  designed  to  afford  protection  against  the  cold  of 

^-^  the  [riicnomena  which  torpid  animals  exliibit  are  some- 
Jl^'^  different,  according  to  the  classes  to  which  they  be- 
^'^S'^  it  will  be  more  convenient  for  us  to  treat  of  the  ani- 
^^^  of  each  class  separately,  be^nning  with  Quadxu- 


*The  quadrupeds  which  are  known  to  become  torpid, 

"^*<»^  exclusively  to  the  unguiculated  division.     Some  spe- 

**^^  are  found  among  the  Jvra^  as  the  different  kinds  of 

^^ ;  the  hedgdiog  and  the  tanric ;  while  among  the  giires'' 
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the  toqud  species  npfe  numerous,  and  their  habits  bavefaeoa 
studied  with  the  greatest  attention,  as  the  mannot,  thehanw 
ster,  and  the  dormouse. 

Tlhejbod  of  these  animals  is  very  di£Perent,  ac9eocdiD|^ 
to  the  orders  or  genentto  which  they  belong.  The  hate' 
support  themselTes  by  catching  insects,  and  those  chiefly  of. 
the  le[nd<qiterous  kinds ;  the  hedgdiog  lives  on  worms  and- 
snails ;  while  others,  as  the  marmot  and  hamster,  feed  on 
roots,  seeds,  and  herbs.  They  are  nearly  all  noctnmaly 
or  crepuscular  feeders. 

It  is  usually  supposed  that  torjnd  animals  are  oonfined 
to  the  (xAd  refpons  of  the  earth.  That  they  abound  m  bimIs 
regbns  must  be  admitted ;  but  thcur  range  of  latitude  doea 
not  appear  to  be  so  limited  as  to  prevent  their  oocunenoe 
in  warm  countries.  Thus  the  Dipus  sagiUOy  is  equally 
torpid  during  the  winter  months  in  Egypt  as  in  Siberiap 
In  tlic  former  country  it  is  more  easily  revived  by  a  very 
slight  increase  of  temperature,  its  lethargy  not  being  so  pco* 
found.  The  tanric  {Centenes  caudutiui)^  which  is  an  inha> 
Intant  of  India  and  Madagascar,  becomes  torpid  even  in 
those  countries,  and  continues  so  during  nearly  six  months 
of  the  year. 

The  precise  period  of  the  year  in  which  these  animak 
retire  to  tlieir  winter  quarters  and  become  torpid,  has  not 
been  ascertained  with  any  degree  of  precision.  The  jump. 
ing  mouse  of  Canada  [GerbUlus  Canadensis)  is  siud  to  en- 
ter its  torpid  state  in  September,  and  to  be  again  restored 
to  activity  in  the  month  of  May.  The  torpid  flnimi^lft  of 
this  country  usually  retire  in  October,  and  reappear  in 
April.  It  appears  probable,  however,  that  the  different 
species  do  not  all  reUre  at  the  same  time,  but,  like  the  mi- 
grating birds,  perform  their  movements  at  separate  periods^ 
It  is  also  probable,  that  the  time  of  retirement  of  each  spe- 
cies varies  according  to  the  mildness  or  severity  of  the 
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lOik  In  genendy  however,  they  retire  from  active  life  when 
diorfiiod  hat  become  difficult  to  obtain,  when  the  insects 
kvelkd  to  their  hiding  places,  and  the  cold  has  frozen  in 
thtpsiiBd  the  roots  and  the  seeds  on  which  they  subast. 
At  the  period  of  their  reviviscenoe,  the  insects  are  again 
ipiliDg  m  die  air,  and  the  powers  of  vegetable  life  are  ex- 
crted  in  the  vazious  processes  of  germination  and  vcget^- 
6m. 

PiaioiiB  to  their  entrance  into  this  state  of  lethargy, 
then  animals  adect  a  proper  place,  in  general  assume  a 
pitieular  position,  and  even  in  some  cases  provide  a  small 
AMkrffbod. 

in  the  torpid  animals  i^^re  ton  place  of  safehf,  wheie, 

tttdtttance  from  their  enemies,  and  protected  as  much  as 

pvaUe  firom  thevicisatudes  of  temperature,  thoy  may  sleep 

^  undisturbed,  the  destined  period  of  their  slumbers. 

*^  hat  retires  to  the  roof  of  gloomy  caves,  or  to  the  old 

^"'■neys  of  uninhabited  castles.     The  hedge-hog  wraps  it- 

^^  in  those  leaves  of  which  it  composes  its  nest,  and  re. 

"•"•  at  the  bottom  of  the  hedge,  or  under  tlie  covert  of 

^  fiirze,  which  screened  it,  during  summer,  from  die 

^'•^ing  sun  or  the  passing  storm.     The  marmot  and  the 

^••ter  retire  to  their  subterranean  retreals,  xmd  when  they 

*■  ^e  first  approach  of  the  torpid  state,  shut  the  (lai^sages 

^Ul«ir  habitations  in  such  a  manner,  that  it  is  more  easy 

^^^S  up  ^c  earth  any  where  else,   than  in  such  parts 

*■***    they  have  thus  fortified.     The  jumping  mouse  of 

^'^^rta  teems  to  prepare  itself  for  its  winter  torpidity  in  a 

^^  curious  manner,  according  to  the  communications  of 

^H^^'-General  Da  vies,  on  the  autliority  of  a  labourer.    A 

"P^'^'^^cn  wluch  was  found  in  digging  the  foundation  for  a 

•**ttncr-hou8e  in  a  gentleman^s  garden  alx)ut  two  miles 

*'^*^  Quebec,  in  the  latter  end  of  Hay  1787,  was  "  en- 

™*^  in  a  ball  of  clay,  al)out  the  size  of  a  cricket  Ixall, 
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nearly  an  inch  in  thickness,  perfectly  smooth  within,  aai 
about  twenty  inches  under  ground.  The  man  who  first 
discovered  it,  not  knowing  what  it  was^  struck  the  ball 
with  his  spade,  by  which  means  it  was  broken  to  pieces,  or 
the  ball  also  would  have  been  presented  to  ine  *.^ 

Mudi  stress  has  been  laid  upon  the  position  which  thenr 
ammak  assume,  previous  to  their  becoming  totpd,  on  the 
supposition  that  it  contributes  materially  to  produce  the  le-' 
thargy.  In  describing  this  poation,  Mr  Carlislb  ob- 
serves, <<  that  this  tribe  of  quadrupeds  have  the  halnt  of 
rolling  up  their  bodies  into  tbe  form  of  a  bell  during  cxdi- 
nary  sleep^  and  they  invariably  assume  the  same  attitude 
when  in  the  torpid  state :  the  limbs  are  all  folded  into  the 
hollow  made  by  the  bending  of  the  body ;  the  clavicles,  or 
first  ribs,  and  the  sternum  are  pressed  against  the  fore  part 
of  the  neck,  so  as  to  interrupt  the  flow  of  blood  which  sup- 
plies the  head,  and  to  compress  the  trachea :  the  abdominal 
viscera  and  the  hinder  limbs  are  pushed  against  the  dia- 
phragm, so  as  to  interrupt  its  motions,  and  to  impede  the 
flow  of  blood,  tlirough  the  large  vessels  which  penetrate  it, 
and  the  longitudinal  extension  of  the  cavity  of  the  thorax 
is  entirely  obstructed.  Thus  a  confined  circulation  is  car- 
ried on  through  the  heart,  probably  adapted  to  the  last 
weak  actions  of  life,  and  to  its  gradual  recommencement  -f*.^ 
But  as  none  of  these  effects  are  supposed  to  be  produced  by 
the  same  poation  during  ordinary  sleep,  their  existence  can- 
not be  admitted  in  the  case  of  torpidity.  Professor  M  amgili 
of  Pavia^,  with  greater  simplicity  of  language,  says,  that  the 
marmot  rolls  itself  up  like  a  ball, having  the  nose  applied  oon-' 
trary  to  the  anus,  with  the  teeth  and  eyes  closed  He  also  in-* 


*  Linn.  Trani.,  vol.  iv.  p.  156.  f  ^^^*  Trans.  1795,  p.  17. 
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forais  us,  that  the  hedgehog,  when  in  a  torpid  state,  in  ge- 
MTil  repofles  on  the  right  side.  The  bat,  however,  during 
the  period  of  its  slumbers,  prefers  a  very  different  posture. 
It  raqKods  itself  from  the  ceiling  of  the  cave  to  which  it 
retires,  by  means  of  its  claws,  and  in  this  attitude  outlives 
the  winter.  This  is  the  natural  position  of  the  bat  when 
at  itit,  or  asleep.  In  short,  little  more  can  be  said  of  the 
poatioos  of  all  these  torpid  animals,  than  their  correspond- 
ence with  those  which  they  assume  during  the  periods  of 
»       thor  ordinary  repose. 

L  It  is  also  observable,  that  those  animals  which  are  of  so- 
^F  Gtaiy  habits  during  the  summer  season,  as  the  hedgehog 
^  and  dormouse,  are  also  solitary  during  the  period  of  their 
voter  torpidity ;  while  the  congregating  social  animals,  as 
the  mamiot,  the  hamster,  and  the  bat,  spend  the  period  of 
^^  torpdity,  as  well  as  the  ordinary  terms  of  repose, 
^^oikcted  together  in  families  or  groups. 

It  is  generally  observed,  that  animals,  previous  to  their 
tf'p'dity,  have  their  bodies  charged  with  fat  In  the 
Bvsiot  and  some  others,  there  are  two  peritoneal  processes, 
vUch  may  be  considered  as  lateral  omenta,  and  which,  as 
v^  as  the  great  omentum,  arc  filled  with  fat  *.  In  the 
dvQouae,  however,  and  others,  these  lateral  processes  do 
^  exist,  the  fat  being  more  generally  distributed.  This 
'^  of  nourishment  enables  the  animals  to  support  that 
P>diial  waste  which  takes  place  during  the  period  of  their 
"tahers.  By  some  it  has  even  been  regarded  &s  the  cause 
*"  their  lethargy.  Spallanzani,  however,  found,  among 
^  dormice  procured  for  his  experiments,  a  conaderablc 
diference  among  the  individuals  in  regard  to  fatness,  yet 
nO  were  equally  disposed  to  become  torpid  on  the  i^lica* 
t*mofcold. 


*  CoviBR,  Le<^:id*An.  Com.  jv.  91. 
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Many  of  those  animals,  particularly  such  as  belong  to  the 
great  natural  family  of  gnawers^  make  provision  in  their 
retreats,  during  the  harvest  months^  The  marmot,  it  is 
true,  lays  up  no  stock  of  food ;  but  the  hamsters  fill  tbm 
storehouses  with  all  sort  of  grain,  on  which  they  are  sup- 
posed to  fecd,^  until  the  cold  becomes  sufficiently  intense  to 
induce  torpidity.  The  Gricetus  gliSy  or  migratory  hamster 
of  Pallas,  also  lays  up  a  stock  of  provision.  And  it  is  pro- 
bable that  this  animal  partakes  of  its  store  of  food,  not  only 
previous  to  torpidity,  but  also  during  the  short  intervals  of 
reviviscence,  which  it  enjoys  during  the  season  of  lethaifQ^. 
The  same  remark  is  equally  applicable  to  tlie  dormouse. 

Having  thus  made  choice  of  situations  where  they  aie 
protected  from  sudden  alterations  of  temperature,  and  ha-> 
ving  assumed  a  position  simil^u:  to  that  of  their  ordinary 
repose,  these  hybcmating  animals  fall  into  that  state  of  in- 
sensibility to  external  objects,  which  we  are  now  to  examine 
more  minutely.  In  this  torpid  state  they  suffer  a  diminu- 
tion of  temperature ;.  their  respiration  and  circulation  be- 
come languid ;  their  irritability  decreases  in  energy ;  and 
they  suffer  a  loss  of  weight.  Let  us  now  attend  each  of 
these  chaises  separately. 

1.  Diminished  temperature,''^When  we  take  in  ovr  haiwl 
any  of  these  hybernaUng  torpid  animals,  which  we  are 
now  considering,  they  feel  cold  to  the  touch,  at  the  same 
time  that  they  are  stiff,  so  that  we  are  apt  to  conclnde,  witlw 
out  farther  examination,  that  they  are  dead.  This  reduction' 
of  temperature  is  not  the  same  in  all  torpid  quadrupeds. 
It  varies  aceording  to  the  species.  Hxtntee  inftmns  us  \ 
on  the  authority  of  Jenneb,  that  the  temperature  of  m 
hedgehog,  in  the  cavity  of  the  abdomen  towards  the  pelyis^ 
was  95^,  and  at  the  diaphragm  was  9T  of  Fahrenheit,  in 


*  M  Obtenratknis  on  certain  parts  of  the  Animal  Economy,**  pi  99» 
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wmnier,  whoi  the  thermometer  in  the  shade  stood  at  78°. 
ProTessor  Makgili  states  the  ordinary  heat  of  the  hedge- 
bog  a  Ktt]e  lower,  at  ST  of  Reaumur,  or  about  93^  of  Fah- 
Robot  In  winter,  according  to  Jennkr,  the  tempera^ 
ture  of  the  air  bdng  44%  and  the  animal  torpid,  the  heat  in 
tbe  pehris  was  45°,  and  at  the  di^hragm  48^°.  When  the 
tonperature  of  the  atmosphere  was  at  S6°,  the  heat  of  the 
wmI  in  the  cavity  of  the  abdomen,  where  an  incision  was 
nadc^  was  reduced  so  low  as  80°.  The  same  animal,  when 
opoied  to  the  cold  atmosphere  of  26°  for  two  days,  had  its 
bott  at  the  rectum  elevated  to  93°,  the  wound  in  the  abdo* 
■CO  beii^  so  much  diminished  in  aze  as  not  to  admit  the 
^benaoiBeCer.  At  this  time,  however,  it  was  lively  and  ac- 
tive^ tnd  the  bed  in  which  it  lay  felt  warm.  As  this  ani-> 
ml  alkhred  ite  heat  to  descend  to  80°,  when  in  its  natural 
<«te  of  torpidity,  and  when  there  was  no  necesaty  for  ac- 
^  tbe  increased  temperature  may  in  part  be  ascribed  to 
tbe  wound,  which  called  forth  the  powers  of'  the  animal  to 
'<Bpnr  an  injury,  which  reparation  could  not  be  effected  at 
^^(operature  below  the  standard  heat  of  the  animal.  The 
"wt«8  of  error  in  -making  experiments  where  the  living 
F'uiciple  is  concerned,  are  so  numerous,  that  attention 
^">gbt  to  be  bestowed  on  every  circumstance  likdy  to  influ- 
**«  the  result 

%  zisil  (ArcUmHfi  cUiUu9)y  according  to  Pallas,  usu- 
^  possesses  a  summer  temperature  of  103°  Fahr.  but  du- 
"■g  wbter,  and  when  torpid,  the  mercury  rises  only  to  80° 
^^.  The  temperature  of  the  dormouse  during  sum« 
^  and  in  its  active  and  healthy  state,  is  101°.  When 
^^^  xxp  and  torpid,  during  winter,  the  thermometer  indi- 
**«•  4H  8y,  and  even  86°,  on  the  external  parts  of  the 
body.  When  introduced  into  the  stomach,  the  tempera- 
tone  was  found  to  be  6T,  and  sometimes  73°.  Mangili 
"fflid  this  ai  '     •      •  "  even  when  the  temperature  of  the 

d2 
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air  was  66^.  Hence  he  ooimders  it  as  the  most  lethargical 
animals. 

The  marmot  (Ardomys  marmoia)  possesses  a  summei 
temperature  of  101''  or  102°,  which  is  gradually  reduced  ii 
the  torpid  season  to  48%  and  even  lower. 

Bats  have  a  temperature  in  summer  neariy  equal  to  that 
of  marmots.  They  are  soon  affected  by  the  changes  a 
the  atmosphere,  and  they  e  to  respire  in  a  medium  o 
49*.  In  the  month  of  July,  the  thermometer  standing  m 
80°,  the  internal  temperature  of  a  bat  was  101%  whidi  ii 
just  the  d^ree  of  heat  in  a  group  of  them  collected  toge 
ther  in  summer,  and  may  therefore  be  considered  as  tb 
natural  standard.  Mr  Coenish  applied  a  thermometer  H 
a  torpid  bat,  and  found  that  it  indicated  86°.  Whei 
awakened  so  much  that  it  could  fly  a  little,  he  again  appU 
ed  the  tliermometer,  and  it  indicated  88°.  Spallah  saii 
found  a  bat,  after  being  exposed  during  an  hour  to  a  ten 
perature  of  48%  to  indicate  4^,  the  bulb  of  the  thermomete 
being  placed  in  the  chest ;  when  exposed  to  a  temperatur 
below  the  freezing  point,  the  heat  of  the  animal  became  ih 
same  as  the  surrounding  medium,  yet  it  always  remaioe 
internally  higher  than  the  low  temperature  produced  arii 
ficially,  though  the  skin  did  not  indicate  any  differenoa* 

The  wood-mouse  (Mus  sylvaticus)  became  torpid,  ac 
cording  to  Spallanzani,  when  the  thermometer  us  it 
cage  stood  at  43^  The  temperature  of  the  belly  external 
ly  was  46°,  but  its  internal  temperature  was  not  mudi  d 
Qiinished,  even  by  a  degree  of  cold  sufficient  to  indue 
torpidity. 

In  these  experiments  we  observe,  that  the  temperatur 
of  hybemating  quadrupeds  is  greatly  reduced  brtow  th 
summer  standard,  or  the  ordinary  temperature  of  th 
animal  in  health  and  activity.  Still,  however,  they  conlj 
nue  to  maintain  a  superiority  in  point  of  temperature  abov 
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the  tunmindii^  medium,  in  whatever  circumstances  they 
are  placed.  Even  in  this  torpid  state,  the  energies  of  life, 
though  feeble,  are  stiU  sufficient  to  the  production  of  a  oer- 
Uui  qtuffitity  of  heat. 

1  Diminished  RcspiraHon.^^In  this,  as  in  all  the  other 
deptttments  of  this  curious  subject,  accurate  and  varied 
aperioMiits  are  still  wanting.  The  following  are  theprin- 
cipil  fittts  which  we  have  been  able  to  collect. 

Tlie  hedgehog,  according  to  Professor  Makoili,  who 
Im  bestowed  more  attention  on  this  part  of  the  subject 
thnaDy  of  his  predecessors,  respires  only  from  five  to  seven 
^  tines  m  a  minute  during  ordinary  repose*  When  it  be- 
VBM  torpid,  the  process  of  respiration  is  periodically  sus- 
poried  and  renewed.  Thus  a  hedgehog,  procured  after  it 
U  revived  naturally  from  its  winter  lethargy  in  April,  was 
pitted  in  a  chamber  the  temperature  of  which  was  about  54*. 
It  refused  vegetable  food,  and  became  torpid,  and  continued 
^  thtt  MOe  to  the  10th  of  May.  At  first,  after  every 
Meen  minutes  of  absolute  repose,  it  gave  from  thirty  to 
^l^-five  consecutive  signs  of  languid  respiration.  In  the 
°cgimiiiig  of  May,  when  the  thermometer  was  about  6S^, 

• 

^  give  from  seven  to  ten  consecutive  respirations,  after  an 
"B^crnl  of  ten  minutes  of  absolute  repose.  Upon  lowering 
^temperature,  the  intervals  of  repose  became  greater, 
^^  the  number  of  respiraUons  increased  to  eighteen  or 

Marmots,  according  to  the  same  audior,  when  in  health 
*d  activity,  perform  about  five  hundred  respirations  in  an 
°^>  but  when  in  a  torpid  state,  the  nurolier  is  reduced  to 
''vtecii,  and  these  at  intervals  of  four  minutes^  or  four 
^■■lutes  and  a  half,  of  absolute  repose. 

Bsts,  when  kept  in  a  chamber  from  45*  to  50",  were  ob. 
•''ed  at  the  end  of  everv  two,  three,  or  four  minutes  of 
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absDiute  repose,  to  ^ve  four  agns  of  respiratioiL  £ 
LAKZAKi,  not  aware  of  these  periodical  intervals  of  re 
could  not  discover  any  signs  of  respiration.  Indeed,  i 
their  temperature  is  reduced  to  about  47*9  this  function 
not  appear  to  be  exercised. 

The  dormouse,  when  in  a  torpid  state  on  the  27th 
oember,  exhibited  a  languid  respiration  of  one  hundrec 
forty  times  in  forty-two  minutes.  On  the  tenth  of  Jani 
the  thermometer  being  at  48%  it  res[Mred  at  interva 
the  following  manner,  according  to  Manoili. 

Intervalf  of  repo0e.  Number  of  consecutive  retpix 

5  minutes 16 

4 80 

8  29 

•    2  . 29 

12  6 

9  10 

10  6 

13 18 

12  28 

12  8 

In  some  instances,  the  intervals  of  repose  cur  suspe 
reqnration  lasted  sixteen  minutes. 

Makaili  also  found  the  fiiit  dormouse  (Myoxus  ^ 
when  in  a  torpid  state  on  the  27th  December,  and  i 
the  theflnonieter  indicated  40°,  to  respire  at  intervals, 
ter  every  four  minutes  (^repose,  it  respired  from  twi 
two  to  twenty-four  times  every  minute  and  a  half, 
^ermometer  bang  raised  one  degree  of  Reaumur,  tb 
tervals  became  only  three  minutesi.  The  temperature  I 
reduced  to  87",  the  intervals  of  repose  became  four  mki 
:aQd  the  consecutive  respirations  twenty  to  twenty-six* 
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<iM  unereuing,  it  awoke  and  ate  a  little,  and  dien -relapsed 
"mto  torpidity.  On  the  10th  of  February  the  intervals  of 
itpoae  were  eighteen  or  twenty  minutes,  and  then  thirteen 
to  fifteen  retpirations.  On  the  21st  February,  the  thermo- 
nHer  being  46%  the  intervals  of  repose  were  from  twenty- 
eight  to  thirty,  and  the  consecutive  respirations  from  five 
toieven. 

Vrom  the  obeenrations  already  made  on  this  important 
"ilSect,  it  appears,  that  respiration  is  not  only  diminished, 
but  even  in  some  cases  totaUy  suspended.  During  the  se- 
▼»e  winter  of  1795,  Spallanzant  exposed  dormice  to  a 
teperature  below  the  freezing  point,  and  enclosed  them 
in  vessels  filled  with  carbonic  acid  and  azotic  gas  over  mer- 
cury, three  hours  and  a  half,  without  injuring  them,  and 
^  sdes  of  the  vessels  were  not  marked  by  any  vapour. 
Henee  we  may  conclude  that  they  did  not  breathe,  nor 
^'ODSume  any  oxygen  gas. 

Mavgili  placed  a  marmot  under  a  l)en-glass,  immersed 
^  lime  water,  at  9  o^clock  in  the  evening.  At  nine  next 
^Maing  the  water  had  only  risen  in  the  glass  three  lines. 
Ptft  of  the  oxygen  was  abstracted,  and  a  portion  x>f  carbo- 
^  acid  was  formed,  as  a  thin  pellicle  appeared  on  the  sur. 
^  of  the  lime-water,  which  eflTervesced  with  nitric  acid. 
^auakzavi  placed  torpid  mavmots  in  ^vessels  filled  with 
^*ritotic  acid  and  hydrogen,  and  confined  them  there  for 
^  hours,  without  doing  them  the  least  injury,  the  tem- 
P^'atiire  of  the  atmosphere  being  several  degrees  below 
^  ii«mng  point.  But  he  found,  that  if  tliese  animals 
^*^  awakened  by  any  means,  or  if  the  temperature  was 
•**  low  enough  to  produce  complete  torpor,  tliey  very 
*^  pa«bed  in  the  same  noxious  gases.  A  bkd  and  rat, 
'^'^'I'duced  into  a  reservoir  containing  carbonic  acid  gas, 
^  not  live  a  minute ;  whereas  a  torpid  marmot  remained 
"^  >t  an  hour,  without  betraying  the  least  desire  to  move, 
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and  recovered  perfectly  on  being  placed  in  a  wanner  me- 
dium. 

In  the  exhausted  receiver  of  an  air-pump,  a  torpid  bat 
lived  seven  minutes,  in  which  another  bat  died  at  the  end 
of  three  minutes.  Torpid  bats,  when  confined  in  a  vessel 
containing  atmospheric  air,  consumed  six  hundredths  of 
the  oxygen,  and  produced  five  hundred  parts  of  carbomc 
add.  Viewing  this  in  connection  with  his  other  experi- 
ments, this  philosopher  concluded,  that  the  consumptioiiof 
the  oxygen,  and  the  evolution  of  the  carbonic  acid,  pn>- 
ceeded  from  the  skin. 

The  respiration  of  torpid  quadrupeds  is  thus  greatly  di- 
minished, and  even  in  some  cases  suspended ;  and  in  gen^ 
ral,  instead  of  being  perfcnmed  with  regulari^  as  in  oidU 
nary  sleep,  the  re^irations  take  place  at  intervals,  more  or 
less  remote,  according  to  the  condition  of  the  lethargy. 

S.  Diminished  Circulation. — From  the  experiments  al- 
ready detailed,  with  regard  to  the  reducUon  of  the  temper 
rature  and  the  res[nration  of  torpid  quadrupeds,  we  ai« 
prepared  to  expect  a  corresponding  diminution  of  action  in 
the  heart  and  arteries. 

In  the  hamster  the  circulation  of  the  blood  during  its 
UMpid  state  is  so  low,  according  to  Buffok,  that  the 
pulsations  of  the  heart  do  not  exceed  fifteen  in  a  minute. 
In  its  active  and  healthy  state,  they  amount  to  160  in  the 
same  space. 

It  is  stated  by  Barxington  in  his  MisoellanieSy  that 
Mr  CoxMisH  applied  a  thermometer  to  the  body  of  a 
torpid  bat,  and  found  that  it  indicated  S6^.  At  this  tem- 
perature the  heart  gave  sixty  pulsations  in  a  minute.  When 
awakened  so  much  as  to  be  able  to  fly  a  little,  he  again  ap- 
plied the  thermometer,  which  now  indicated  38°,  and  the 
heart  beat  one  hundred  times  in  a  minute.  As  the  torpor 
becomes  profound,  the  action  of  the  heart  is  so  feeble,  that 
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fouitaen  beats  have  been  distinctly  counted,  and  thcwe 
at.    «iiiequal  intervals. 

Sarmioe,  when  awake  and  jumping  about,  breathe  ai> 
majiidly,  that  it  is  almost  impossible  to  count  their  puhe ; 
b«^t  as  soon  as  they  begin  to  grow  torpid,  eighty-^ht  puL- 
may  be  counted  in  a  minute,  thirty-one  when  they 
half  torpid,  and  only  twenty,  nineteen,  and  even  six- 
when  their  torpor  is  not  so  great  as  to  render  the  ac- 
of  the  heart  imperceptible. 
Stallahzani  and  others  are  of  opinion,  that  the  circu- 
at  the  blood  is  enUrely  stopped  in  the  remote 
of  the  arteries  and  veins,  and  only  proceeds  in 
trunks  of  the  larger  vessels,  and  near  the  heart  But 
ii  probable,  that  however  languid  the  circulation  may  be, 
ii  sdU  carried  on,  as  the  blood  continues  fluid.  He  found, 
^^^Mi  if  the  blood  of  marmots  be  subjected,  out  of  the 
Ijr,  to  a  temperature  even  higher  than  that  to  which  it 
ckpoaed  in  the  lungs  of  these  animals,  it  is  instantly  fia- 

but  it  is  never  congealed  in  th^  dormant  state. 
^  IKminiAed  /rrttaM/i^y.— The  irritability  of  torpid 
or  their  susceptibility  of  being  excited  to  actkm, 
Qcttemely  feeble,  and  in  many  cases  is  nearly  suspended. 
to  remain  for  a  stated  period  in  this  lethargic 
a  oontinuaooe  of  their  power  <^  irritability  would  be 
with  the  most  pernicious  consequences;  as 
they  would  be  often  raised  prematurely  into  ac- 
under  a  temperature   which   they  could   not  sup- 
and  at  a  time  when  a  seasonable  supply  (^  fiiod 
^^-■^^Id  not  be  obtained.     In  their  torpid  state,  therefore, 
are  not  readily  acted  upon  by  those  stimuli,  which 
excite  them  to  action,  during  the  period  of  their 
Ptats  of  their  limbs   may  be  cut  c^,  with- 
tbe  animal  shewing  any  signs  of  feeling.     Little  ac- 
ts excited  even  when  their  vital  parts  are  laid  open. 
^'^Im  the  hamster  is  dissected  in  this  torpid  state,  the  in- 
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testines  discover  not  the  nnallest  sign  of  initabiltty  upon 
the  application  of  alcohol  or  sulphuric  acid.  During  the 
operation,  the  animal  sometimes  opens  its  mouth,  as  if  it 
wanted  to  respire,  but  the  lethargy  is  too  powerful  to  ad- 
mit of  its  reviviscenca 

Marmots  are  not  roused  from  their  toipid  state  by  an 
electric  spark,  strong  enough  to  give  a  smart  sensiation  to 
the  hand,  and  a  shock  from  a  Leyden  phial  only  esccites 
them  for  a  short  time.  They  are  insenmble  to  pricking 
their  ieet  and  nose,  and  remain  motionless  and  apparently 
dead;  Bats  are  also  equally  insensible  to  the  application 
of  stimuli. 

The  most  curious  experiments  on  this  subject  ace  those 
of  Makgili.  Having  killed  a  marmot  in  a  torjMd  state^ 
he  found  the  stomach  empty  and  cc^psed,  the  intestines 
likewise  empty,  but  there  was  a  little  ftseal  matter  in  the 
oGBCum  and  rectum.  The  blood  flowed  qiuckly  from  the 
heart,  and  in  two  hours  yielded  a  great  quantity  of  serum. 
The  veins  in  the  brain  were  very  full  c^  bkx)d.  The  heart 
continued  to  beat  during  three  hours  after.  The  head 
and  neck  having  been  separated  from  the  trunk,  and  placed 
in  spirits  of  wine,  gave  signs  of  motion  even  after  half  an 
hour  had  elapsed.  Some  portions  of  the  voluntary  musdes 
gave  symptoms  of  irritability  with  galvanism  four  hours  af- 
ter death.  In  a  marmot  killed  in  full  health,  the  heart 
had  ceased  to  beat  at  the  end  of  fifty  minutes.  The  flesh 
lost  all  signs  of  irritability  in  two  hours ;  the  intercostal 
and  abdominal  musdes  retaining  it  longer  than  those  of 
any  other  part  of  the  body. 

5.  Diminished  Action  of  the  Digeriive  Organs.^^The 
digestive  functions  in  torpid  animals  are  exceedingly  feeUe, 
and  in  general  cease  altogether.  The  i^ttiation,  and  still 
more  the  lethargic  state  of  the  system,  render  this  process 
unnecessary.     The  intestines  arc  in  general  empty,  and  in 
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^  colbyiicd  state,  and  the  secretions  so  small,  that  a  supply 
^  nourishmeiit  from  the  stmnach  is  not  requisite.     Mr 
'tmxa  fimmd  a  hedgdiog,  when  the  heat  of  the  stomach 
Hsat  30^,  to  hove  no  desire  for  food,  nor  power  of  digest- 
iQg  it    But  when  the  temperature  was  increased  to  9S}% 
by  jaflammation  in  the  abdomen,  the  animal  seLsed  a  toad 
viiiehwas  in  the  room,  and,  upon  being  offered  some 
Iwead  and  milk,  immediately  began  to  eat.     The  heat  ex- 
died  the  action  of  the  various  functions  of  the  animal,  and 
<lie  parts  unable  to  carry  on  these  actions,  without  nourish- 
■Mnt,  urged  the  stomach  to  digest. 

While  many  torpd  quadrupeds  retire  to  hc^  in  the 

Ci^rtli  unprovided  with  food,  and  in  all  probability  need  no 

Mialenanoe  during  their  lethargic  state,  there  are  others,  as 

^^e  hsve  already  mentioned,  which  piovide  a  small  stock  of 

pvoviaonsL     These,  we  are  inclined  to  believe,  eat  a  little 

during  those  temporary  fits  of  reviviscenoe  to  which  they 

subject     This  is  in  part  confirmed  by  the  cxperi- 

lU  of  M AVGiLi,  both  on  the  common  and  fat  dormouse. 

^fV^hcnever  these  awoke  from  their  torpid  slumbers,  they 

•Iwayt  ate  a  little.     Indeed,  he  is  of  opinion,  that  fasting 

k)*^,  produces  a  reviviscence,  and  tliat,  upon  the  cravings 

tf  appetite  being  satisfied,  they  agun  become  torpid. 

6.  Dimmished  WtighL^^AH  the  experiments  hitherto 

made  on  this  subject,  indicate  a  loss  of  weight  sustained  by 

tiie«e  animals.  Cram  the  time  they  cuter  their  torpid  state, 

wuil  the  period  of  their  reviviscence.     Mangili  procured 

two  marmou  from  the  Alps,  on  the  1st  of  December  1818. 

The  Iti^gest  weighed  2S5  Milanese  ounccfs  the  smallest  only 

tt/fths  ounces.    On  the  3d  of  January,  the  largest  had 

^^^  ||thsof  an  ounce,  and  the  smallest  J]ths  and  a  half. 

^  the  fifth  of  February,  the  largest  was  now  only  l^SJJth 

^'^iiH^es,  the  smallest  SI  ounces.     He  adds,  that  thev  lose 
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weight  in  proportion  to  the  number  of  times  in  #hich  they 
revive  during  the  term  of  thor  lethargy. 

Dr  MoNBo  kept  a  hedgehog  from  the  month  of  Novem- 
ber (1764)  to  the  month  of  Maidi  (1766),  which  lost  in 
the  interval  a  con^derable  portion  of  its  weight.  On  the 
S5th  of  December,  it  weighed  13  ounces  and  9  drams, 
on  the  6th  of  February,  11  ounces  and  7  drams,  and  on 
the  8th  of  March,  11  ounces  and  9  drams.  He  observed  a 
small  quantity  of  feculent  matter  and  urine  among  the  hay, 
although  it  neither  ate  nor  drank  during  that  period.  In 
this  experiment  there  was  a  daily  loss  of  13  grains.  Afr- 
cording  to  Mr  Cornish,  both  bats  and  dormice  lose  from 
five  to  seven  grains  in  weight  during  a  fortnights  hyber- 
nation. 

Dr  Reeves  endeavoured  to  account  for  the  lean  state  nf 
the  marmot  when  found  in  the  spring,  as  occasioned  by 
another  cause  than  the  slow  but  uniform  exertions  of  the 
Tital  principle.  ^^  I  have  (he  says)  been  repeatedly  aasur* 
ed,  by  men  who  hunt  for  these  animals  in  winter,  that  they 
are  always  found  fat  in  their  holes  on  the  mountains  df 
Switzerland,  and  it  is  only  when  they  come  out  of  their 
hiding  places  before  provisions  are  ready  for  them,  or  if  a 
sharp  frost  should  occur  after  some  warm  weather,  that 
they  become  emaciated  and  weak  *.*"  This  testimony  may 
be  received  as  explaining  the  emaciated  appearance  of  some 
marmots,  but  does  not  in  the  smallest  degree  invalidate  the 
general  conclusion,  that  all  torpid  animals  sustain  a  loss  of 
woght  during  the  continuance  of  th^  lethargy. 

From  the  experiments  which  we  have  already  quoted,  it 
must  appear  obvious,  that  resfMration  is  in  general  carried 


*  ^«  Kauy  on  the  Torpidiiy  of  AniniAb,'*  by  Him&t  Rcevb,  M.  D*  1809, 

p.  ts% 
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Gii>  iltiioiigh  tometimes  in  a  very  feeble  manner.  Carbon, 
oQciaequently,  must  be  evolved  Accordingly,  we  find  car- 
bonie  acid  produced  in  those  vesseh  in  whidi  these  torpid 
— ^«fflh  have  been  confined;  and  hence  must  conclude, 
that  a  loss  of  weight  has  taken  place. 

Such  being  the  preparatory  and  accompanying  pheiio- 
Bneaaof  this  torpid  state,  let  us  now  endeavour  to  discover 
tile  ause  of  these  angular  appearances. 

la  a  subject  of  this  kind,  so  intimatdy  connected  with 
tbc  pursoita  of  the  naturalist  and  the  physkdogist,  it  was  to 
be  expected  that  numerous  hypotheses  would  be  proposed, 
to  caqplain  such  interesting  phenomena.  Unfortunately,  in- 
dead,  many  hypotheses  have  been  proposed,  while  few, 
Cram  a  connected  .view  of  the  subject,  have  ventured  to 
^licorise.  Perhaps  we  are  not  prepared  to  draw  a  suffi- 
cient number  of  general  conclusions,  from  the  scanty  facts 
^bich  we  possess,  in  order  to  build  any  theory.  But  the 
^'Uowing  observations  may  be  conadered  as  embracing  the 
P^Qctpal  opinions  which  have  been  formed  on  the  subject, 
^id  annoiuidng  the  more  obvious  causes  in  operation. 

In  an  investigation  of  tlus  sort,  it  was  natural  to  attempt 
^  ^raoe  this  nngulari^  ot  habit  in  torpid  animals  to  some 
I'B^ctiliar  conformation  in  the  structure  of  the  organs.  Ac- 
^''V^dii^y,  we  find  many  anatomists  assigning  a  peculiarity 
^  ^Organization,  aa  a  reason  why  these  animals  become  tor- 
P"*^  or,  at  least,  pointing  out  a  structure  in  torpid  animals 
^*4«rait  from  that  which  is  observable  in  animals  that  are 
sulgect  to  this  brumal  lethargy. 
Dallas  observed  the  thymous  gland  unusually  large  in 
quadrupeds,  and  also  perceived  two  glandular  bodies 
the  throat  and  upper  part  of  the  thorax,  which  ap- 
particularly  florid  and  vascular  during  their  torpidity. 
BIangili  is  of  opintcm,  that  the  veins  are  larger  in  size, 
^^  proportion  to  the  arteries  in  those  animals  which  l)ocome 
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tofpid,  than  in  others.  He  supposes,  that,  in  oonsequenoe 
<^  this  arrangement,  there  is  only  as  much  blood  transmit* 
ted  to  the  brain  during  summer  as  is  necessary  to  excite 
that  organ  to  action.  In  winter,  when  the  drcidation  is  sknr, 
the  small  quantity  of  blood  transmitted  to  the  brain  is  in- 
adequate to  produce  the  eflect  This  circumstance,  acdng 
along  with  a  reduced  temperature  and  an  empty  stooMidi, 
he  ccmaders  as  the  cause  of  torpidity.  By  analogy,  he 
infin^  that  the  same  cause  operates  in  produong  torpidi* 
ty  with  all  the  other  hybemating  animals  of  the  other 
clftiyyit 

Mr  Carlisle,  in  his  Croonian  Lecture  on  Muscular 
Motion,  asserts,  that  ^  animals  of  the  class  MammaKa, 
which  hybemate  and  become  torpid  infte  winter,  have  at 
all  times  a  power  of  subsisting  under  a  confined  respiradon, 
which  would  destroy  other  animals  not  having  this  peculiar 
habit  In  all  the  hybemating  mammalia  there  is  a  pecu- 
liar structure  of  the  heart  and  its  principal  veins:  the  supe- 
rior cava  divides  into  two  trunks,  the  left  passing  over  the 
left  auricle  of  the  heart,  opens  into  the  inferior  part  of  the 
right  auricle  near  to  the  entrance  of  the  vena  cava  inferior. 
The  veins  usually  called  Azygos  accumulate  into  two  trunks, 
which  open  each  into  the  branch  c^  the  vena  cava  superior, 
on  its  own  side  of  the  thorax.  The  intercostal  arteries  aiMl 
veins  in  these  animals  are  ui     ually  large  *.^ 

We  cannot  refrain  from  ol  lerving,  that  these  general 
views  do  not  appear  to  be  the  result  of  a  patient  invesligi^ 
tion  of  a  number  of  different  kinds  of  torpid  animals,  but 
a  premature  attempt  to  theorise  from  a  few  insulated  par- 
ticulars. Passing,  therefore,  from  these  attempts  of  the 
anatomist  to  illustrate  the  j^enomena  in  question,  let  us 
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tttaid  to  tbo6e  other  causes  which  are  concerned  m  the  pro- 

dnedoD  of  torpidity. 
From  the  consideration,  that  this  state  of  torpidity  oom- 

MQoes  with  the  cold  of  winter,  and  terminates  with  the 
heat  of  spring,  naturalists,  in  general,  have  been  disposed 
toconader  a  reduced  temperature  as  one  of  the  principal 
cnm  of  this  lethargy.  Nor  are  circumstances  wanting  to 
gife  ample  support  to  the  conclusion. 

When  the  temperature  of  the  atmosphere  b  reduced,  as 
we  hare  already  seen,  below  50°,  and  towards  the  freezing 
pant,  these  animals  occupy  their  torjud  position,  and  by 
d^rees  relapse  into  their  wintar  slumbers.  When  in  this 
■tuation,  an  incr^jj^  of  temperature,  (the  acUon  of  the  sun, 
cr  a  fire),  rouses  4phi  to  their  former  activity.  This  expe* 
OBKiit  may  be  repeated  several  times,  and  with  the  same 
Molt,  and  demonstrates  the  great  share  which  a  diminish- 
ed temperature  has  in  the  production  of  torpidity.  If  mar* 
Ml  are  frequently  disturbed  in  this  manner  during  their 
Uiaigy,  they  die  Violently  a^tated,  and  a  haemorrhage 
tikM  place  from  the  mouth  and  nostrils. 

The  circumstance  of  torpid  animals  being  chiefly  found 
in  the  colder  re^ons,  is  another  proof  that  a  diminished 
Wnporature  promotes  torfudity.  And,  in  confirmation  of 
Ai^  Dr  Barton  states,  that,  in  the  United  States  of 
Aioerica,  many  species  of  animals  whidbi  become  Unpd  in 
PomiylTania,  and  othar  more  northern  parts  of  the  coun- 
^y  do  not  become  torjHd  in  the  Carolinas,  and  other 
VMtthem  parts  of  the  continent 

Bot  while  a  certain  d^ree  of  odd  is  productive  of  this 
Icdiaigy,  a  greater  reduction  of  temperature  produces  revi- 
^iKOKe,  as  speedily  as  an  increase  <^  heat  Mangili  placed 
a  torpid  marmot,  which  had  been  kept  in  a  temperature 
rfti*,  in  a  jar  surrounded  with  ice  and  muriate  of  Ume,  so 
^  the  thermometer  sunk  to  1G°.     In  about  half  an  hour 
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a  quickened  respiration  indicated  returning  animation. 

sixteen  hours  it  was  completely  revived.     It  was  tremblii 

with  cold,  and  made  many  efforts  to  escape.     He  a) 

placed  a  torpid  bat  under  a  bell-glass,  where  the  tempei 

ture  was  29°,  and  where  it  had  free  air.     Respiration  so 

became  painful,  and  it  attempted  to  escape.     It  then  fd 

ed  its  wings,  and  its  head  shook  with  convulsive  trembliii| 

In  an  hour  no  other  moUons  were  perceptible  than  the 

of  req)iration,  which  increased  in  strength  and  frequen 

until  the  fifth  hour.  From  this  period,  the  signs  of  reqpii 

tion  became  less  distinct ;  and,  by  the  sixth  hour,  the  ai 

mal  was  found  dead.     He  also  exposed  a  torpid  dormoii 

(from  a  temperature  of  41'')  to  a  cold  tf  587^,  produced  I 

a  freezing  mixture.     Respiration  incfliked  from  ten 

thirty-two  times  in  a  minute,  and  without  any  intervals  • 

repose.     There  were  no  symptoms  of  uneasiness,  and  tl 

respirations  seemed  like  those  in  natural  sleep.     As  tl 

temperature  rose,  respiration  became  slower.      He  Hh 

placed  it  in  the  sun,  when  it  awoke.    Two  hours  afterward 

having  exposed  it  to  the  wind,  respiration  became  fi^ua 

and  painful ;  it  turned  its  back  to  the  current,  without,  hov 

ever,  becoming  torjnd. 

That  cdd  is  calculated  to  produce  effects  similar  to  to 
pidity  on  man  himself,  is  generally  known.  Those  wl 
have  ascended  to  the  summits  of  high  mountains,  have,  h 
the  exposure  to  cold,  felt  an  almost  irresistible  propcnsil 
to  lie  down  and  sleep.  Dr  Solandbb,  while  expk^rin 
Terra  del  Fu^o,  though  perfectly  aware  of  the  inevitahi 
destruction  attending  the  giving  way  to  this  inclinatioi 
nay,  though  he  had  even  cautioned  his  companions  aguMh 
indulging  it,  could  not  himself  overcome  the  desire.  Whe 
this  feeling  is  gratified,  sleep  succeeds,  the  body  beoooK 
benumbed,  and  death  speedily  arrives.  How  long  thi 
sleep  might  continue  without  ending  in  death,  were  tfa 
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\»dy  defended  from  the  increasing  cold  and  the  action  of 
the  air,  will  probably  never  be  determined  by  satisfactory 
experiments.  Partial  torpor  has  oden  been  experienced  in 
thebtnds  and  feet,  which  is  eaaly  removed  by  a  gradual 
iDcrane  of  temperature.  We  may  add,  that,  in  the  case  of 
penoQs  exposed  to  great  cold  in  elevated  ntuations  on 
mountaiDs  or  in  balloons,  there  are  other  causes  in  operation 
^tndi  may  have  a  tendency  to  produce  sleep.  The  previ- 
oQi  eiertions  have  reduced  the  body  to  a  very  exhausted 
>tito— the  pressure  of  the  atmosphere  is  greatly  diminidied, 
1^'    iod  the  air  inhaled  by  the  lungs  is  rarified. 

When  the  animals  now  under  consideration  are  regu. 
"riysopplied  with  fix)d,  and  kept  in  a  uniform  tempertt- 
^  it  has  been  Aierved  that  they  do  not  fall  into  th^ 
^^QDted  lethargy,  but  continue  lively  and  active  during  the 
^'iitter  seaaoiL.  This  experiment  has  often  been  repeated 
^  the  marmot  and  other  animals.  But  when  in  this  state 
^  tre  peculiarly  senable  to  cold.  Dr  Rk£v£8,  in  some 
^^periments  which  he  performed,  says,  *^  When  I  was  in 
^*ttaeriand,  I  procured  two  young  marmots  in  September 
18QS,  and  kept  them  with  the  view  of  determining  the 
question,  whether  their  torpidity  could  be  prevented  by  an 
^liondant  supfdy  of  food  and  moderate  heat  I  carried 
^1^  with  me  to  Vienna,  and  kept  them  the  whole  of  the 
^■ter  1805-6.  The  months  of  October  and  November 
^^  voy  mild.  My  marmots  ate  every  day  turnips,  cab- 
^pl,  and  brown  bread,  and  were  very  active  and  livdy : 
^  were  kept  in  a  box  filled  with  hay  in  a  cellar,  and 
''Wwards  in  a  room  without  a  fire,  and  did  not  shew  any 
T^Bptoms  of  growing  torpid.  December  the  18th,  the 
^^^Aet  was  odd,  and  the  wind  very  sharp ;  F AHtsKHSiT^s 
^^c>MQieCer  stood  at  19"  and  8(f .  Two  hedgdiogs  died^ 
^1^  were  kept  in  the  same  room  with  the  marmots ;  and 
t  hanigter  dir-l  also  in  a  room  where  a  fire  was  constantly 

VOL.  II.  E 
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kept,  though  these  animals  had  plenty  ct  hay  and  food 
The  marmots  became  more  torpid  than  I  ever  saw  then 
before ;  yet  they  continued  to  come  out  of  their  nest,  anc 
endeavoured  to  escape :  the  food  given  them  in  the  even 
ing  was  always  consumed  by  the  next  mcxning.  In  Januai] 
the  weather  was  unusually  mild  and  warm ;  my  marmol 
ate  voradously,  and  were  jumping  about  in  the  morning 
but  at  four  o^clock  in  the  afternoon  I  examined  them  ae 
vera!  times,  and  found  them  not  completely  ndled  up^  hal 
torpid,  and  quite  cold  to  the  touch.  They  continued  u 
this  state  of  semi-torpor  for  several  weeks  longer,  never  be 
coming  so  torpid  as  to  live  many  days  without  eatings  an 
never  so  active  as  to  reost  the  benumbing  effects  of  the  coli 
weather  *  ^  Spallanzani  performed  amilar  experiment 
with  the  same  result  on  the  dormouse.  He  found,  that  al 
though  cold  to  the  touch  during  the  day,  and  oomplelel; 
t<»rpid,  that  it  awoke  at  night  and  ate  a  little,  and  fellasleq 
again  in  the  morning.  He  shewed  also  that  donnice  kept  ii 
a  atuadon  more  resembling  th^  wild  state,  became  Uxpii 
in  the  month  of  November,  and  remained  J^  the  middl 
of  Mardi,  without  eating  the  food  which  was  placed  nea 
them. 

With  some  animals,  at  least,  a  confined  atmosphere  af 
pears  to  be  indispensably  necessary  to  the  immediate  pro 
duction  of  torpidity.  This  b  veiy  strikin^y  iUustrated  ii 
the  case  of  the  hamster.  This  animal  does  not  become  tta 
pid^  though  exposed  to  a  cold  sufficient  to  freeze  water,  un 
less  excluded  from  the  action  of  the  m.  Even  when  ahu 
up  in  a  cage  filled  with  earth  and  straw,  and  expoeed  I 
cdd,  he  still  continues  awake;  but  when  the  cage  is  sun! 
four  or  five  feet  under  ground,  and  free  access  to  the  a 
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teriud  air  prerented,  in  eight  or  ten  days  he  becomes  as 
tovrpd  as  if  he  bad  been  in  his  own  burrow^  If  the  cage 
i^e  honght  above  ground^  in  two  or  three  hours  he  recovers^ 
ttid  will  resume  his  torpid  state  when  agun  sunk  undeir 
S^^ooiid.  This  experiment  may  be  repeated  several  times, 
tt  proper  intervals,  either  in  the  day  time  or  during  the 
nighty  the  light  having  no  iqpparent  influence.    A  confined 

such  as  the  hamster  requires,  does  not  aj^pear 

to  the  torpidity  of  the  hedgehog,  the  dormouse^ 

die  bat  But  exposure  to  the  open  air  seems  to  be  equals 

ly  iKMtile  to  the  lethargic  state  in  many  animals.  Makoili 

9iwwf%  fiwmd  that  marmots  awoke  when  taken  from  their 

BBil,  and  exposed  to  the  free  actbn  of  the  air.    A  current 

aC  iir  be  always  finmd  to  have  the  effect  of  producmg  revi- 

both  inth  dormice  and  bats.   From  these  drcunw 

we  perodve  the  utility  of  the  precautions  of  those 

in  retiring  to  places  where  the  air  is  still,  and  wherd 

^  nay  enjoy  a  confined  atmosphere. 

Torpidity  appears  also  in  some  cases  to  depend  on  the 
Meof  tbe  consiUuiion.  Thus,  in  the  same  chambers,  one 
OMM  shall  continue  awake  and  active,  while  the  others 
Q«  in  a  profound  lethargy.  A  hedgehog,  during  the  wiQi' 
^  aawn,  becomes  torpid  upon  the  application  of  cold ; 
byt|  choiDg  the  summer  season,  or  after  the  period  of  revi- 
^iKoioei  it  resists  the  sedative  eflfects  of  that  agent  Maki 
*U  Uxk  a  hedgehog,  on  the  Slst  of  June,  and  placed  if 
>>itanperature  of  8*  of  Reaumur.  It  first  rolled  itself 
%  lAerwards  lifted  its  head  and  tried  to  escape.  Its  re- 
^■itioQ  became  frequent  and  painful.  At  the  end  c^  the 
'i^boar  reqnration  had  become  feeble;  at  the  end  of  an 
wand  a  half,  it  had  ceased  to  respire;  and  twenty  mi-  # 
'^  after,  it  was  frozen  to  the  heart  When  examined  in 
tUtconditiaii,  the  flesh  was  found  white,  the  veins  of  the  T 

^  vtte  much  awaUen^  and  a  small  quantity  of  extm- 

s2 
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vasated  blood  was  observed  in  the  brun  and  the  lungs.  I 
appears  probable,  that,  during  torpidity,  the  oonstitutio 
experiences  a  change  something  similar  to  ordinary  slee] 
by  which  its  exhausted  energies  are  recruited,  and  it  bi 
comes  better  able  to  resi|il*ihe  effects  of  those  ordinal 
agents  with  which  it  has  to  contend. 

There  are  some  circumstances  in  the  history  of  tfaa 
animals,  which  seem  to.  indicate  that  they  possess  tl 
power  of  becoming  torpid  at  pleasure,  even  in  the  «l 
sence  of  those  disposing  circumstances  which  we  have  em 
merated.  Spallanzani  has  seen  bats  in  a  torpid  ata) 
even  during  summer,  and  su{qx)ses,  that  as  these  aniiiui 
appear  to  possess  some  voluntary  power  over  respiratia 
this  torpidity  may  be  some  instinctive  propena^  to  pr 
serve  life.  Makgili,  in  spring,  when  the  Cficetu8  gUi  wi 
awake,  and  when  the  temperature  of  the  air  was  betwai 
66^  and  68°,  placed  it  in  a  vase  along  with  nuts  and  otb 
food.  The  animal  attempted  to  escape,  and  refused  to  ei 
It  then  became  torpid.  In  this  state  the  number  of  its  f 
spirations  diminished.  InsteJEul  of  rolling  itself  up  as  uam 
before  becoming  torpid,  it  lay  all  the  while  upon  ita  bae 
and  remained  in  that  state  until  the  17th  of  July. 

Before  ocmduding  our  account  of  torpd  quadrupedsy 
may  be  proper  to  add  a  few  observations  on  their  rtt 
viscence.  When  the  hamster  passes  firom  his  torpid  atal 
he  exhilnts  several  curious  a{^pearance8.  He  first  loaea  ti 
rigidity  of  his  members,  and  then  makes  profound  reqpb 
HoDBf  but  at  long  intervals.  His  1^  begin  to  move;  i 
opens  his  mouth,  and  utters  rattHog  and  diaagreeal 
sounds.  After  continuing  this  operation  for  some  tinie» 
ot)ens  his  eyes,  and  endeavours  to  raise  lumsdf  on  hia  Iq 
All  these  movements  are  still  unsteady  and  recikigy  li 
those  of  a  man  in  a  state  of  intoxication ;  but  he  repei 
his  eflfbrts  till  he  acquires  the  use  of  bis  limbs.  He  remai 
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ill  that  attitude  for  some  limey  as  if  to  reconnoitre  and 
himadf  after  hb  fatigues.  His  jiassage  from  a  torjnd 
ta>  aa  active  state  is  more  or  less  quick  aconrding  to  the 
tcmpenture.  It  is  probable  that  this  change  is  produced 
uxapooeptiUy,  when  the  animal  remuns  in  his  hole,  and  that 
hiS  feds  none  of  those  inconveniences  which  attend  a  forced 
svid  Hidden  reviviscence. 

It  is  evidoit,  from  the  situations  which  some  torpid  ani- 
ooeupy,  that  they  must  experience,  in  the  course  of 
lethargy,  considerable  dianges  of  temperature.    It 
^vtcwld  fionn  a  very  curious  subject  of  inquiry,  to  ascertun 
qperior  and  inferior  limits  of  this  torpid  state,  with  re- 
to  temperature.  The  Cricehu  gUs  has  been  observed 
from  84r  to  49*;  the  dormouse  from  27"  to  66^; 
theaannot  from  ¥f  to  6P;  and  the  hedgehog  from  29" 

It  is  oertainly  very  difficult  to  account  for  the  torpidity 
^those  animals,  whidi,  like  the  marmot  and  hamster,  con- 
|K|pte  and  burrow  in  the  earth.  Previous  to  thdr  becom- 
es torpid,  a  conaderable  d^ree  of  heat  must  be  generated, 
Aoa  their  numbers,  in  their  hole ;  and  besides,  they  are 
^^iffii  so  deep  in  the  earth,  as  to  be  beyond  the  reach  of 
^  dianges  of  the  temperature  of  the  atmos{^ere.  Their 
I^Viow,  during  the  winter  season,  must  preserve  a  degree 
'kat  approadiing  to  the  mean  annual  temperature  of  the 
^BiMrte.  If  this  is  the  case,  how  is  reviviscence  produced 
^theipring?  It  cannot  be  owing  to  any  conoderable 
^fciigB  of  temperature,  for  their  situation  prevents  them 
^  experiencing  such  vidsntudes.  Is  it  not  owing  to  a 
^^^<y  wfaidi  takes  place  in  their  constitution  ?  and,  is  not 
**ikening  from  nrpidity,  similar  to  awakening  from  sleep  P 

A  Miilar  remark  may  be  made  with  regard  to  bats  in 
*<ir  winter  quarters.  The  caves  to  which  they  resort,  ap- 
pVQich  at  all  times  the  mean  annual  temperature.    A  few 
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individuals,  not  8uffidently  cautious  in  cboonng  proper  r& 
treats,  are  sometimes  prematurely  called  into  action^  at  i 
season  when  there  is  no  food,  so  that  they  fall  a  prey  ti 
oiwls,  and  the  cold  of  the  evening.  But  what  indications  d 
returning  spring  can  be  experienced  by  those  which  are  at 
tadied  to  the  roofs  of  the  deeper  caves?  Surely  no  increasi 
of  temperature  ? 

There  is  another  very  curious  circumstance  attending  thi 
reviviscence  of  quadrupeds  from  thdr  tcH^id  state,  wUd 
deserves  to  be  mentioned.  As  soon  as  they  have  reooverec 
fitnn  th&r  slumbers,  they  prepare  for  the  great  biinness  €i 
pn^Mgation.  This  is  a  proof,  that  torpidity,  instead  of  ex 
hausting  the  energies  of  nature,  increases  their  vigour.  I 
also  indicates  a  peculiarity  of  constitution,  to  the  preserva 
tion  and  health  of  which,  a  brumal  lethargy  is  indispensal>l] 
requisite. 

It  appears  to  be  the  general  practice  of  modem  natonl 
ists,  to  treat  with  ridicule  those  accoimts  which  have  beei 
left  us,  of  Urds  having  been  found  in  a  torpd  state  durin( 
winter.  These  accounts,  it  is  true,  have  in  many  instance 
been  accompanied  with  the  most  absurd  stories,  and  hav< 
compelled  us  to  jnty  the  credulity  of  our  ancestors,  an 
withhold  our  assent  to  the  truth  of  many  of  thdr  statementi 
But  are  there  no  authenticated  instances  of  torpidity  amoD| 
birds? 

In  treating  of  the  torpidity  of  quadrupeds,  we  were  un 
able  to  detect  the  cause  of  torpidity,  as  existing  in  any  ch 
cumstances  connected  with  structure,  or  with  drculatioo 
respuration,  or  animal  temperature ;  nor  in  the  places  whid 
they  frequent,  nor  the  food  by  which  they  are  supported 
Hence  we  cannot  expect  much  help  from  a  knowledge  c 
the  anatomy,  phyaology,  or  even  habits  of  birds,  in  tb 
resolution  of  the  present  question.  It  has  indeed  been  said 
that  as  birds  can  readily  transport  themselves  from  on 
country  to  another,  and  in  this  manner  shun  the  extreme 
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^  temperature,  and  reach  a  supply  of  fcx)d,  the  power  of 
**^uiiung  torpd  would  be  useless,  if  bestowed  on  them, 
wtlifHigli  highly  benefidal.  to  quadrupeds,  that  are  impa- 
tient of  cold,  and  cannot  migrate  to  places  where  there  is  a 
supply  of  food.  This  mode  of  reasomog,  however,  is  faul  ty, 
*>iioe  we  employ  our  pretended  knowledge  of  final  causes, 
to  asoertun  the  limits  of  the  operations  of  nature.   Besides, 
tbere  are  many  animals,  as  we  have  seen  in  the  class  Mam^ 
^f^ntkij  which  become  torpid,  and  a  similar  state  is  well 
known  to  prevail  among  the  reptUes.  As  birds,  m  the  scale 
^  iKing,  hold  a  nuddle  rank  between  these  two  classes,  being 
superior  to  the  reptiles,  and  inferior  to  the  mammalia,  we 
l^iKve  some  reason  to  expect  instances  of  torpidity  to  occur 
^BtKxig  the  feathered  tribes. 

These  remarks  have  for  their  object,  to  prepare  the  mind 
(or  discussing  the  merits  of  the  question,  by  the  removal  of 
P>>B8amptions  and  prejudices,  as  we  fear  preconceived  ojn- 
Biottt  have  already  exercised  too  much  influence. 

In  treating  of  the  migrations  of  the  swallow,  we  endea- 
^'('viTied  to  point  out  their  winter  readenoe,  and  even  traped 
dieu  into  Africa.  We  are  not  however  prepared  to  assert, 
^l^at  in  every  season  all  these  birds  leave  this  country.  If 
d^^  remain,  in  what  condition  are  they  found  ? 

iMEany  naturalists,  such  as  Klein,  Linnaeus,  and  others, 
^>e  beheved  in  the  submer^on  of  swallows  during  winter 
in  lakes  and  rivers.    They  have  supposed,  that  they  de- 
scend to  the  bottom,  and  continue  there  until  the  following 
>pnng.    All  the  statements  which  we  have  yet  had  an  op- 
pvtunity  of  consulting,  appear  either  as  boyish  recollections 
^  heanay  testimony ;  and  although  naturalists  have  been 
^^prly  waiting  for  an  opportunity  of  obtaining  swallows 
^W  their  subaqueous  retreats,  for  the  last  fifty  years,  they 
"^^  hitherto  been  disappointed.     Indeed,  the  evidence  io 
'^^Ifort  of  such  voluntary  submersion,  would  require  to  be 


72  PHILOSOPHY  OF  ZOOLOGY. 

of  the  most  unexeeptionable  kind,  as  there  afe  the  stm^ 
est  probtbilities  a^^st  the  oocurrenoe.  Swallows  ar 
much  lighter  than  water,  and  could  not  sink  io  clusten 
as  they  are  represented  to  da  If  their  feathers,  are  pve 
viously  wetted,  to  destroy  thdr  buojrant  power,  in  wha 
manner  can  they  reast  the  deoompodng  effect  of  six  moDtbp 
maceration  in  water,  and  appear  in  qning  as  fresh  am 
glossy  as  those  of  other  birds?  SwiJIows  do  not  moo) 
idiile  th^y  remain  mth  us  in  an  active  state^  so  that  if  tlie; 
aubmeige,  they  either  do  not  moult  at  all,  or  perform  th 
process  under  water.  In  the  case  of  the  other  torpid  aB| 
mals,  some  vital  actions  i|re  performed,  and  a  portioD  o 
oxigetji  is  cons^me4 ;  bu^  in  the  submersed  swallows,  rs 
spiratioQ  cannot  be  performed,  and  consequently  dreulalki 
must  oease^  Hoif,  then,  is  the  sjrst^m  ajble  for  so  man; 
months  to  resist  the  deiitructive  influence  of  its  situation,  b 
reference  to  the  abstractic^i  of  heatp  W^  mjEiy  add^  tiia 
the  other  torjnd  anipnals,  in  retiring  to  th^  winter  slum 
bers,  consult  iflj^Sfy,  while  the  swallow,  in  nnking  imdp 
the  water,  rudies  to  the  place  where  the  otter  and  the  pSk 
commit  their  depredaidons,  against  which  it  capnot  contend 
and  from  which  it  has  qo  means  of  escape. 

These  conaderations,  joiped  to  the  dicumstance  that  mj 
gration  is  in  ordioitfy  cas^  practiced  by  the  swallow,  leai 
us  to  doubt  th^  truth  of  the  reports  which  havie  been  en 
culated  on  the  suligect  Amidst  the  eqdless  resources  c 
Nature^  it  may  h^^pen  ^t,  from  spnue  particular  circon 
stance,  migration,  with  a  few,  may  be  impracticable,  an 
these  may  have  been  enabled  to  become  torpid.  It  map 
likewise  have  happmed,  thi^t  these  Inrds,  taking  shdter  i 
holes  in  the  margin  of  banks,  have  fallen  into  the  water,  i 
oonsequepicp  of  their  retreat  giving  way,  and  that  they  ma; 
have  been  taken,  previous  to  drowning.  The  general  bdk 
throughout  Scotlwd,  that  they  are  occasionally  found  in 
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(orpd  state  in  thar  nests,  could  scarcely  have  originated  in 
MB^  oChar  ckcumstance  than  the  occurrence  of  the  fact 

But  besides  the  example  of  the  torpidity  of  the  swal- 
lo^vr,  Bewick  relates  an  instance  of  the  same  condition  being 
in  the  cuckoa    **  A  few  years  ago,  a  young  cuo- 
fidund  in  the  thickest  part  of  a  dose  whin-bush, 
taken  up^  it  presently  discovered  signs  of  life,  but 
quite  destitute  of  feathers.    Being  kept  warm,  and 
c^^urfully  fed,  it  grew  and  recovered  its  coat  of  feathers. 
Kxi  tbe  spring  following  it  made  its  escape,  and  in  flying 
tbe  river  Tyne  it  gave  its  usual  call.*" 
There  ban  equally  well  authenticated  example  of  torpidi* 
in  birds  recorded  by  Mr  Neill,  as  having  been  observed 
die  case  of  the  Land-ndl,  or  Corncrake,  as  it  is  called  in 
^oitland    **  I  made,^  says  he»  **  frequent  inquiry,  whether 
ooffamkiea  have  been  seen  to  migrate  from  Orkneyt  but 
could  not  learn  that  such  a  circumstance  had  been  observed. 
It  ii  the  opinian  of  the  inhabitants,  indeed,  that  they  are 
notable  to  undertake  a  flight  across  tbe  sea.    Mr  Yon* 
to^  a  fiumer  at  Aikemess,  further  related  a  curious  fact, 
idner  leading  to  the  conclusion  that  they  do  not  migrate. 
In  die  course  of  demolishing  a  hUl-dHcej  (t.  e.  a  mud-wall), 
tt  Aikemess,  about  midwinter,  a  corncrake  was  found  in 
die  midst  of  the  wall.     It  was  apparently  lifeness ;  but« 
Ui^  fresh  to  the  feel  and  smell,  Mr  Yorston  thought  of 
(lacing  it  in  a  warm  atjiation,  to  see  if  it  would  revive.  In 
tahort  time  it  began  to  move,  and  in  a  few  hours  it  was 
*Ue  to  walk  about     It  lived  for  two  days  in  the  kitchen, 
iNit  vould  not  eat  any  kind  of  food.     It  then  died,  and 
^^^VUd  putrid.    I  do  not  assert  that  this  solitary  instance 
^'^t  to  be  regarded  in  any  other  light  than  as  an  excep- 
te  u>  the  general  rule  of  migration*  till  further  obscrva- 
to  have  determined  the  point  ^T 


•  u  Xour  throagh  Orkney  and  Shetland,**  p.  204. 
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These  are  the  only  instances  with  which  we  are  aoqiudnt 
ed  of  actual  torpdity  having  occurred  among  the  featherec 
tribes.  They  seem  calculated  to  remove  all  doubt  as  ti 
the  fact,  while  they  point  out  to  us  the  numeious  lesouicei 
of  nature  in  extreme  cases  to  preserve  existence.  Thus 
when  birds,  from  disease  or  weakness,  or  youth,  aie  inca 
pable  of  performing  the  ordinary  migrations  of  their  tribeS) 
they  become  dormant  during  the  winter  months,  until  the 
heat  of  spring  restores  to  them  a  supply  of  food  and  an 
agreeable  temperature.  But  it  is  only  in  extreme  casesj 
which  happen  seldom.  The  occurrence  of  torpid  swallowi 
is  very  rare,  and  the  examples  quoted  of  the  cudux>  and 
land-rail  are  soHtary  instances,  although  the  last  mentioB- 
ed  Inrd  is  as  abundant  in  Orkney,  as  partridges  are  in  the 
Lothians. 

Hitherto  we  have  been  conadering  the  torpidity  whid 
warm-Uooded  animals  experience.  Several  cold-blooded 
animals  observe  a  similar  mode  of  hybernation. 

The  period  of  the  year  at  which  Reptiles  prepare  for 
this  state  of  lethargy,  varies  in  the  different  spedes.  In 
general,  when  the  temperature  of  the  air  sinks  below  the 
50th  degree  of  Fahrenheit,  these  animals  begin  their  winter 
slumbers.  They  adopt  dmilar  precautions  as  the  mamma- 
lia,  in  selecting  proper  places  of  retreat,  to  protect  them 
from  their  enemies,  and  to  preserve  them  from  sudden  al- 
ternations of  temperature.  Those  which  inhabit  the  wa- 
ters  unk  into  the  soft  mud,  while  those  which  live  <m  the 
land  enter  the  holes  and  crevices  of  rocks,  or  other  places 
where  the  heat  is  but  little  affected  by  changes  in  the  tenw 
perature  of  the  atmosphere.  Thus  provided,  they  obey 
the  impulse,  and  become  torpid. 

As  the  temperature  of  these  animals  depends,  in  a^oonsi. 
derable  degree,  on  the  surrouuding  medium,  they  do  not 
exhibit  any  remarkable  variations.    When  the  air  is  under 
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Sfj  tliete  amnials  become  torpid,  and  suffer  their  tempera- 
ture to  ank  as  low  as  the  freezing  pobt.  When  reduced 
hebr  this,  dther  by  natural  or  artificia]  means,  the  vital 
pinaple  is  in  danger  of  being  extinguidied.  In  this  torjnd 
Me,  they  resfnre  very  slowly,  as  the  circulation  of  the 
blood  can  be  carried  on  independent  of  the  action  of  the 
liiiigi  Even  in  a  torUnse  kept  awake  during  the  winter 
lij  a  gemal  temperature,  the^requency  of  respiration  was 
dmred  to  be  diminished. 

Hie  circulation  of  the  blood  is  diminished,  in  proportion 
to  die  degree  of  odd  to  which  these  tor^nd  reptiles  are  ex« 
poied.  Spall ANZANi  counted  firom  eleven  to  twelve  pulsa- 
tiooi  in  a  minute  in  the  heart  of  a  snake,  at  the  tempera- 
tore  of  49*,  whose  pulse  in  general,  in  warm  weather,  ^ves 
about  thirty  beats  in  the  same  period.  Dr  Reeves  made 
me  very  interesting  experiments  on  the  circulation  of  the 
toid  and  frog.  ^  I  observed,^  he  says,  <^  that  the  num. 
ber  of  pulsations  in  toads  and  frogs  was  thirty  in  a  minute, 
vinkt  they  were  left  to  themselves  in  the  atmosphere,  of 
*Udi  the  temperature  was  63^ ;  when  placed  in  a  medium, 
cooled  to  40^,  the  number  of  pulsations  was  reduced  to 
twdfe,  within  the  same  period  of  time ;  and  when  expo- 
b1  to  a  freezing  mixture  at  SO^,  the  action  of  the  heart 
caoed  altogether  V 

The  powers  of  digestion  arc  equally  feeble  during  torpi- 
Ajas  those  of  respration  or  circulation.  Mr  John  Hux- 
Tift  oonveyed  pieces  of  worms  and  meat  down  the  throats  of 
Gflvds,  when  they  were  going  to  thdr  winter  quarters,  and, 
keejiiig  them  afterwards  in  a  cool  place,  on  opening  them 
*t  fiSerent  period8,'he  always  found  the  substances,  he  had 
iBtiodiioed,  entire,  and  without  any  alteration ;  sometimes 
tky  were  in  the  stomach,  at  other  times  they  had  passed 


*  Ewiy  on  Torpidltjr,  p.  19. 
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into  the  intestines,  and  some  of  the  lizards  that  wete  alkn 
ed  to  live,  voided  them,  toward  the  spring,  entire  and  wil 
very  little  alteration  in  thdr  structure  f . 

The  immediate  cause  of  torpidi^  in  reptiles  has  been  a 
oertained  with  more  preciaon,  than  in  the  animals  bdoogii 
to  the  hi^er  classes  with  warm  blood  This  cnnditk 
with  them,  does  not  depend  on  the  state  of  the  heart,  ll 
lungs,  or  the  brain ;  fiir  these  different  OTgans  have  bai 
removed  by  Spallanzani,  and  still  the  animals  became  to 
pid,  and  recovered  according  to  circumstances.  Even  eft 
the  blood  had  been  withdrawn  fixnn  firpgs  and  salamandei 
they  exhibited  the  same  symptoms  of  toq^dity  aa  if  ll 
body  had  been  entire,  and  all  the  organs  capable  of  adia 

CSold,  with  these  animals,  is  evidently  the  diief  cauae  i 
their  torpidity,  acting  on  a  frame  extremely  sensible  to  i 
impressions.  During  the  continuance  of  a  hig^  ten 
perature,  they  remain  active  and  lively;  but  irbea  tl 
temperature  is  reduced  towards  4(r,  they  became  torpii 
and  in  this  condition,  if  placed  in  a  situation  where  U 
temperature  continues  low,  will  remain  torpid  for  an  m 
known  period  of  time.  Spallamzani  kqpt  frogs,  salamai 
ders,  and  makes,  in  a  torpid  state  in  an  ice-house,  wha 
they  remained  three  years  and  a  half,  and  readily  revivi 
when  again  exposed  to  the  influence  of  a  warm  atmogphef 
These  experiments  ^ve  countenance  to  those  reporta  i 
daily  drculation,  of  toads  being  found  inclosed  in  stoni 
These  animals  may  have  entered  a  deep  crevice  of  tl 
rock,  and  during  thor  tcnrpdity  been  covered  with  saa 
which  has  afterwards  concreted  around  them.  Thus  n 
moved  from  the  influence  of  the  heat  of  sp^ng  or  summe 
and  in  a  place  where  the  temperature  continued  below  tl 
pcnnt  at  which  they  revive,  it  is  impossible  to  fix  limits  1 

t  '^  Observatums.**  p.  155. 
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^Hc  poriod  during  which  they  may  remain  in  this  dormant 


Snoe  repdles  are  eanly  acted  upon  by  a  cold  atmoa- 
we  find  but  few  of  these  animals  distributed  in  the 
countries  of  the  globe ;  while  in  those  countries  enjoy- 
a  1^1  tempeiature  they  are  found  of  vast  sia^  and  of 
dfiferent  kinds,  and  in  great  niunbers. 
The  torpidity  of  the  MdUusca  has  not  been  studied  with 
Those  which  are  naked  and  reade  on  the  land,  re- 
to  holes  in  the  earth,  under  the  roots  of  trees,  or  among 
and  there  screen  themselves  from  sudden  changes  of 
^oiperature.    The  different  kinds  of  land  Testaoea,  such 
«B  those  bdooging  to  the  genera  £     x,  Bulimus,  and  Pupa, 
«oC  only  retire  to  crevices  of  re       and  other  hiding  pkoes, 
Im  thij  fimn  an  opeiculu  Ud  for  the  mouth  of  the 

iM,  by  whidi  they  adher  !  to  the  rock,  and  at  the  same 
tine  dose  up  even  all  accef  to  the  air.  If  they  be  brought 
iMo  a  warm  temperature,  i  a  little  moisture  be  added, 
A^  qieedily  revive.  In  t  o  of  the  HeUx  nemaralMj 
^  operculum  fUls  off  whi  animal  revives,  and  a  new 

^^  n  ibnned,  when  it  retu:  a|  a  to  its  slumbers.  The 
int  fcrmed  opeicula  oonton  yon  a  portion  of  car- 
^^vial  of  fime,  whidi  is  found  in  q      tity  in  those 

piwiilul  at  a  later  period.  If  t  ii  1  revived  fre- 
f^Qttlyduringthe  winter,  the  I  lo     xnilaoonrist 

^■tirdy  of  ammal  matter,  a  3  very  th  T  w  srtid 
^the  jETeBor  pamaiia  reset         a  piece  of  •      I- 

All  the  land  testacea  ap         to  have  the  p    ^er  of  b 
^Qoaiag  torpid  at  j^easure,       1  independent  of  a 
^'^'Qi  of  temperature.    Th       even  in  nudsunu        if  we 
r^^  in  a  box,  specimens  of       HeUx  hortensiij  t 

^  cviaifonffii,  without  food,  a  day  or  two  they  n 
^  themselves  a  thin  operculum,  attach  themselves  the 
^  of  the  box,  and  remain  in  this  dormant  state.     They 
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may  be  kept  in  this  condidan  for  several  years.  No  ordina: 
change  of  temperature  produces  any  effect  upon  them^  b 
they  speedily  revive  if  plunged  in  water.  Even  in  the 
natural  haunts,  they  are  often  found  in  this  state  dtuii 
die  summer  season,  when  there  is  a  continued  diaa/^ 
With  the  first  shower,  however,  they  recover,  and  men 
about,  and  at  this  time  the  conchologist  ought  to  be  on  ll 
alert 

The  Spiders  pass  the  winter  season  in  a  dormant  stal 
enclosed  in  thdr  own  webs,  and  placed  in  some  conoeak 
oomer.  Like  the  torpid  mammalia,  they  speedily  levh 
when  exposed  to  intense  cold,  and  strive  to  obtain  a  ma 
sheltered  spot 

Many  insects  which  are  destined  to  survive  the  winti 

months,  become  regularly  torpid  by  a  cold  exceeding  40^ 

The  house  fly  may  always  be  found  in  the  winter  seaao 

torpid,  in  some  retired  comer ;  but  exposure  for  a  few  m 

nutes  to  the  influence  of  a  fire  recalls  it  to  activity.    Eve 

some  of  the  lepidopterous  insects,  which  have  been  hatd 

ed  too  late  in  the  season  to  enable  them  to  perform  the  bv 

siness  of  procreadon,  possess  the  faculty  of  becoming  ta 

pid  during  the  winter,  and  thus  have  their  Hfe  pttdkx^ 

ed  beyond  the  ordinary  period.      These  insects  can  al 

be  preserved  from  becoming  torjnd  by  being  placed  i 

an  agreeable  temperature,  as  the  following  experimeot 

of  Mr  Gh)VGH    (Nicholson^s   Journal^  vd.  xix.)    teati 

fy.     In  speaking  of  the  Hearth  Cricket,  {Qnfiba  domti 

tiiQtui)^  he  says,  '*  Those  who  have  attended  to  the  manner 

of  this  familiar  insect  will  know  that  it  passes  the  hottei 

part  of  the  summer  in  sunny  ntuadons,  concealed  in  thi 

crevices  of  walls  and  heaps  of  rubbish.     It  quits  its  sum 

mer  abode  about  the  end  of  August,  and  fixes  its  resideno 

by  the  fireade  of  the  kitchen  or  cottage ;  where  it  multi 

plies  its  species,  and  is  as  merry  at  Christmas  as  other  in 
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inaects  are  in  the  dog-days.""  Thus  do  the  oomfbrts  of  a 
wtnn  hearth  afford  the  cricket  a  safe  refuge,  not  from 
deith|  but  from  temporary  torpidity ;  which  it  can  sujqport 
tor  t  long  time,  when  deprived  by  accident  of  artifidal 
mmth.  ^  I  came  to  the  knowledge  of  this  fact,^  he  says, 
**  hj  planting  a  cokxiy  o(  these  insects  in  a  kitchen,  where 
t  eoQfltant  fire  is  kept  through  the  summer,  but  which  is 
<EaeoBtbued  from  November  to  June,  with  the  exception 
cf tday,  once  in  six  or  eight  weeks.  The  crickets  were 
(nought  from  a  distance,  and  let  go  in  this  room  in  the  be* 
pamg  of  September  1806 :  here  they  increased  cona- 
doibly  in  the  course  of  two  months,  but  were  not  heard 
or  seen  after  the  fire  was  removed.  Their  disappearance 
Icdme  to  conclude  that  the  cold  had  killed  them :  but  in 
tUi  I  waa  mistaken ;  for,  a  brisk  fire  being  kept  up  for  a 
vUe  day  in  the  winter,  the  warmth  of  it  invited  my 
odoDy  from  their  hiding-place,  but  not  bef<nre  the  evening, 
•Bv  which  they  continued  to  skip  about  and  chirp  the 
(Wcr  part  of  the  (bUowing  day,  when  they  again  disap- 
(ttitd ;  bong  compelled  by  the  reluming  cold  to  take  ra- 
^  in  their  former  retreats.  They  left  the  chimney-cor- 
iKr  on  die  S8th  of  May  1807,  after  a  fit  of  very  hot  wea- 
^,  and  reviatcd  their  winter  residence  on  the  81st  of 
August  Here  they  spent  the  summer  merely,  and  lie 
<npid  at  present  (Jan.  1808),  in  the  crevices  of  the  chim- 
Mjr,  with  the  exception  of  those  days  on  which  they  are 
'^BCiDed  to  a  temporary  existence  by  die  comforts  of  a  fire.* 
Nothing  is  known  with  r^ard  to  the  hybernation  of  the 
>>tadnal  worms.  Those  which  inhabit  the  bodies  of  tor- 
pd  quadrupeds,  in  all  probability,  like  these,  experience  a 
^'^Qtcr  lethargy.  If  they  remain  active,  they  must  posaesa 
^  Giculty  of  re»8ting  great  alterations  of  temperature. 
'^'^QQg  the  injusory  animals^  numcit>us  instances  of  sua- 
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poided  animation  have  been  observed,  continued  not  for 
few  monthsi  but  during  the  period  of  twenty-^eeven  year 
But  such  instances  of  lethargy  do  not  belong  to  our  pn 
sent  subject 

There  is  another  kind  of  hybernation,  in  some  tesptti 
resembling  torpidity,  which  deserves  to  be  taken  notio6  o 
in  this  place,  and  which  merits  the  appellation  of  Quiei 
oenbe.  The  animals  which  observe  this  comUtion,  retam 
during  the  winter  months  in  an  acdve  state,  requiring  bu 
little  food,  without  however  experiendng  the  cfaanga  ti 
torpidity. 

.  Of  these  quiescent  animals,  the  common  bear  (CTfW 
arctot)  is  the  most  remarkable  example.  Loaded  with  firi 
he  retires  in  the  month  of  November  to  his  den^  whidi  h 
has  roidered  comfortable  by  a  lining  of  soft  moss,  and  ad 
dom  reappears  until  the  month  of  March  foUowiaj 
iDuring  this  period  he  sleeps  much,  and  when  awaked 
most  constantly  licks  with  his  tongue  the  soles  of  lus  fieel 
particularly  those  of  the  fore  paws,  which  are  without  haii 
and  full  of  small  glands.  From  this  source  it  is  suppoaei 
that  he  draws  his  nourishment  during  the  period  of  Ids  re 
'tuement. 

.  This  quiescence  appears  to  differ  in  its  kind  from  torpi 
di^.  This  animal  is  always  in  seascm  before  he  retirea  tn 
his  winter  quarters,  and  t  male  brings  forth  her  young 
before  the  active  period  of  the  spring  returns,  and  befom 
she  comes  forth  from  her  hiding  place. 

The  common  badger  is  supposed  to  pass  the  winter  ii 
the  same  manner  as  the  bear,  with  which,  in  structure  imc 
habit,  he  is  so  nearly  related.  It  b  also  probable,  thai 
many  qpedes  of  the  genus  Arricola  become  quiescent,  par 
ticularly  the  ainq>JUbia  or  common  water  rat,  wbidi  alwaji 
leaves  its  ordinary  haunts  during  the  winter. 

It  b  in  this  state  of  hybernation  th-*  n*-ny  of  our  rivei 
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Iflhtti  and  etea  some  species  that  inhalnt  the  sea,  8ubflist| 
•t  the  season  of  the  year  when  a  supply  of  food  cannot  bt 
ptaeored.  A  amilar  condidon  prevails  among  the  fresh 
water  moUusca,  and  also  among  many  species  of  Anndides* 
But  we  must  observe,  that  accurate  observations  on  this 
bnndi  of  the  subject  are  still  wanting* 

We  have  thus  endeavoured  to  trace  the  various  meaili 
by  wiudi  animals  are  enabled  to  counteract  the  baneful 
cActR  of  the  varying  temperature  of  the  seasons.  Thb 
cndis  aoeompUshed^  in  some,  by  a  change  in  the  quantity, 
or  the  colour,  of  their  dress,  by  which  its  conducting  and 
li&tiiig  powers  are  regulated.  The  inconveniences  of 
wniiBa  heat  or  cold  are  avcnded  by  others,  by  their  perio- 
^itf  BDgratioiis;  while,  in  a  third  class,  the  body,  during 
Aicold  season,  falls  into  a  lethargic  state,  from  which  it 
noDvcrs  with  the  return  of  ^ring.    But  there  are  other 

which  influence  the  distribution  of  ammals^ 
those  connected  with  temperature. 

II.  Food. 

Although  temperature  appears  to  exerdse  a  very  powers 

^  Ocsntroul  over  the  geographical  distribution  of  animals, 

7^  it  is  likewise  indispensably  necessary  that  they  be  pro. 

^'^^d  with  an  abundant  supply  of  suitable  food.  When  this 

^Vt^iy  is  defident  in  quantity,  both  the  aze  and  shape  of 

^  ^ijimnls  are  altered.    The  frame  becomes  dimimshed  ill 

'^'^^^^  its  symmetry  is  marred,  and  its  feebleness  indicates 

^  ^ctntiness  of  its  nourishment 

dependence  of  the  geographical  distribution  of  ani- 
on the  suf^y  of  nourishment,  is  most  oon^icuously 
in  those  species  which  are  desdned  to  feed  on 
I**  ^^cular  kinds  of  food.    Thus  many  species  of  insects  are 
in  their  eating  to  one  kind  of  jdants,  or  are  para* 
If.  F 
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«kkil  cm  ine  ijpedes  of  aiiimai.  The  diitiibiiliM  of  Midi 
Mimak  it  thus  dependent  on  Iheir  fixxL 

Th^  nune  reiBark  is  generally  n^Ucable  to  canu^omii 
and  phytivorouf  animak  Bui,'  in  ma&y  speciesy  Iboiigh  the 
iMrietioa  ia  abaolute  as  to  the  nature  of  the  food»  iladivals 
of  a  considerable  range  with  regard  to  the  Taiietj  at  kioA 
•Thu%  though  the  Hem  is  restricted  to  flesh,  his  cnuriBga  are 
equally  satisfied  vith  the  eaxease  of  a  horse,  a  cow,  arevat 
of  man.  The  hog  in  general  feeds  on  rpols^  but  it  ia  nol 
confined  to  those  of  one  kind  of  plants;  hcnoe  it  eaa  auhp 
sist  wherever  the  earth  is  clothed  with  verdur& 

The  seasons  exerciie  a  powerful  influence  on  ani—ln 
dinetly,  in  reference  to  their  temperature,  and,  iniliiasily^ 
with  regard  to  the  production  of  their  food.  Thu%  ikm 
bsect  that  feeds  on  the  leaves  of  a  particular  tnec^  am  oatj 
enjoy  its  repast  during  that  part  of  the  asaaon  when  ihii 
tree  is  in  leaf.  How,  then,  is  Me  preserved  during  the  va^ 
maining  portion  of  the  year?  The  resources  axe  niunelroii& 
It  either  exists  in  the  form  of  an  unhatched  ^g,  an  inao> 
live  pupa,  in  the  imago  state,  requiring  little  food,  or  ac- 
toaUy  becomii^  toqnd. 

The  birds  which  feed  on  insects  in  summer,  in  tins  da- 
male,  are,  from  the  absence  of  this  kind  of  sustenance  m 
winter,  obliged  to  have  recourse  to  various  kinds  of  ve|^ 
taUe  food  during  that  season.  Should  this  change  c^  diet 
be  unsuitable^  migration  to  other  districts,  where  a  psoper 
supply  can  be  obtained,  becomes  indispensably  requisite; 

In  compliance  with  these  regulations,  we  observe  numer- 
cua  mammalia,  birds,  and  fishes,  accompany  the  shoala  of 
lierringB  in  dieir  joiuneys ;  and  the  grampus  and  seal  enter 
Ibe  mouths  of  rivers  in  pursuit  of  the  salmon  ^.    The  bats» 


*  Tht  Mtl  wmaKtfmm  eaAas  frcih  watovlaket  In  punoit  of  kis  teroanl^ 
lfpMt«    In  tbt  aoQoant  of  the  pariih  of  North  Knapdak,  by  the  Rwcreiid 
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•  uiiiie  on  land,  but  could  not  acoompUsh  progresave  mo- 

But  even  among  the  aquatic  animals,  which  are  kaa  in- 
•fluenced  in  their  distribution  by  temperature,  and  even 
&od,  than  those  which  reside  on  land,  there  are  peculiar 
^^irangements  connected  with  the  reproductive  system, 
^hich  exercise  a  powerful  controul  over  them.  With  some 
Species,  a  constant  residence  in  salt  water  is  suitable  to 
^very  function ;  but  with  others,  it  is  indispensably  requi* 
Bite  to  have  occasional  access  to  fresh  water.  Thus  the 
^mon,  smelt,  and  eel,  which  perform  all  the  functions  of 
motion,  perception,  and  digestion,  in  the  sea,  are  impelled 
to  qiut  it  during  the  season  of  generation,  and  repair  to 
fresh  water  rivers  and  lakes,  where  they  depodt  their 
qMiwn,  and  where  the  fry  sojourn  for  a  short  period.  To 
diese  aquatic  animals  both  fresh  and  salt  water  are  neces- 
sary, so  that  their  distribution- is  restricted  to  those  regions 
where  both  are  accessible.  The  migrations  which  these 
animals  perform,  appear  to  depend  on  the  condition  of  the 
repDodiictive  system,  influenced  by  the  obstacles  or  facili- 
dtt  for  changing  place,  which  the  varying  state  of  the  fresh 
waters  present 

.  Many  quadrupeds  and  birds,  which  are  able  to  execute 
leaaiy  the  conditions  of  progresdve  motion,  and  obtain  an 
abundant  supply  of  food,  in  fresh  or  salt  water,  are  oom^ 
pdled  to  return  to  the  land  at  regular  intervals,  for  the 
purposes  of  rest  This  arrangement  is  exhibited  in  seals, 
lOtters,  and  many  birds,  at  all  seasons.  These  animals, 
ixmsequently,  cannot  reside  at  great  distances  from  land, 
however  suited  the  great  ocean  may  be  with  regard  to 
temperature  and  food.  In  these  animals  the  arrangements 
xt  the  reproductive  system  likewise  compel  them  to  fre- 
quent the  land  during  the  breeding  season.  The  term 
^mphibhua  is  usually  applied  to  animals  such  as  are  now 
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flctive  little  animal  prepares  its  winter-habitation  among  i 
large  branches  of  an  old  tree.  After  making  choice  of  t 
place  where  the  timber  is  be^nning  to  decay,  and  wIm 
a  hollow  may  be  eauly  formed,  it  scoops  out  with  its  tcf 
a  suitable  magazine.  Into  this  storehouse,  acorns,  nu 
and  odier  fruits,  are  industriously  conveyed,  and  carefiil 
concealed.  This  granary  is  held  sacred  \mtil  the  inc 
mency  of  the  weather  has  limited  the  range  of  its  exa 
nons,  and  consequently  diminished  its  opportunities  of  p 
curing  food.  It  then  begins  to  enjoy  the  fruits  of  its  i 
dustry,  and  to  live  contentedly  in  its  elevated  dwelling, 

III.   Situation. 

Ammals  are  restricted  by  instinctive  feelings,  to  partk 
lar  atuations.  An  attentive  examination  of  all  the  phyiM 
conditions  of  the  atuation  referred  by  each  qpedes,  m 
a  comparison  of  these  with  t  le  arrangement  of  the  orgai 
will  enable  us,  in  many  ca  » to  perceive  the  proprietf  t 
rather,  the  necessity  of  the  chince.  The  animals  wU 
reside  in  water ,  are  possessed  of  oigans  of  motion  and  \ 
spiration,  which  can  execute  their  frmctions  only  in  tl 
element,  in  which  also  their  most  suitable  food  is  to  be  c 
tained.  In  some  cases,  these  organs  are  suited  to  a  re 
dence  in  salt  water,  in  others,  in  fresh  water,  still  farther! 
fluenced  by  the  temperature  and  motions  which  these  ex] 
rience.  Again,  in  the  animals  which  reside  on  land^  ' 
observe  the  organs  of  locomotion,  respiration,  and  peroi 
tion,  fitted  only  for  a  re^dence  in  such  a  mtuation.  A  i 
rie^  of  other  circumstances  likewise  exerdse  a  poweri 
influence,  as  temperature,  shelter,  and  mdisture. 

All  aquatic  animals,  of  the  vertebral  divi»on,  whi 
breed  and  sleep  in  the  water,  are  restricted  to  a  oonsti 
residence  in  that  element,  and  consequently  can  exist  oe 
in  those  regions  where  it  occurs.  The  whale,  indeed,  ooii 
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on  laady  but  could  not  acoompfish  progresave  mo- 

Bnt  evm  among  the  aquatic  animals,  which  are  leaa  in- 

fliMBoed  in  tb^  distribution  by  temperature,  and  even 

faad,  than  those  which  reside  on  land,  there  are  peculiar 

sfnagements   connected   with  the  reproductive  system, 

vUch  exerase  a  powerftil  controul  over  them.  With  some 

ipncB,  m  constant  readence  in  salt  water  is  suitable  to 

emy  firaetion;  but  with  others,  it  is  indispensably  requi- 

«te  to  have  occaaonal  access  to  fresh  water.     Thus  the 

tthnon,  smelt,  and  eel,  which  perform  all  the  functions  of 

Bodon,  perception,  and  digestion,  in  the  sea,  are  impelled 

to  qmt  it  during  the  season  of  generation,  and  repair  to 

ficA  water  rivers  and  lakes,   where  they  depont  their 

9**ii»  and  where  the  fry  sojourn  for  a  short  period.     To 

Asis  aqpiatic  animals  both  fresh  and  salt  water  are  neces- 

^,  so  that  their  distribution- is  restricted  to  those  r^ons 

vi^m  both  are  accessible.    The  migrations  which  these 

Btiaals  perform,  ^>pear  to  depend  on  the  condition  of  the 

'''piodsctrre  syston,  influenced  by  the  obstacles  or  facili- 

^fer  diMtging  place,  wluch  the  varying  state  of  the  fresh 


Haiiy  quadrupeds  and  birds,  which  are  able  to  execute 

^^^  the  conditions  of  progresave  motion,  and  obtain  an 

^''VQidant  supply  of  food,  in  fresh  or  salt  water,  are  com- 

NW  to  return  to  the  land  at  r^ular  intervals,  for  the 

Pi^poses  of  rest    This  arrangement  is  exhibited  in  seals, 

^'^^^rs,  and  many  Inrds,  at  all  seasons.     These  animals, 

^'^Bequendy,  cannot  reside  at  great  distances  from  land, 

'•^^fci  suited  the  great  ocean  may  be  with  regard  to 

^'^^upcrature  and  food.     In  these  animals  the  arrangements 

^  tile  reproductive  system  likewise  compel  them  to  fre- 

^l^^^ait  the  land  during  the  breeding  season.    The  teim 

^^^ithbiom  is  usually  applied  to  animals  such  as  are  now 
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•referred  tOj  which  perform  thar  functions  parti} 
land,  and  partly  on  or  in  the  water. 

Among  terrestrial  animalH,  there  aremanyi/rfiicli 
all  the  operatiooa  of  Hie  in  one  particular  kind  of  n 
influenced,  however,  byits  variable  conditions.  Such, 
are  necessarily  limited  to  those  countries  where  such  ail 
occur.  There  are  others,  however,  which  shift  thei 
tions  at  pardcular  seasons,  without  reference  either 
perature  or  food.  The  curlew,  winch  can  at  all  tin 
cure  a  subostence  on  the  sea  shore,  and  resist  or  otni 
the  changes  of  the  seasons,  retires,  during  the  bi 
season,  to  the  inland  marshes  to  nestle  and  rear  its 
The  henm,  which  is  equally  successful  in  procurii 
on  the  shore,  is  destined  to  build  its  nest  on  trees,  as 
sequently,  must  betake  itself  to  wooded  districts  for  t] 
poses  of  incubation.  This  bird  congregates,  duri 
breeding  season,  in  a  few  places  in  Britain,  termed  j 
ties  or  Heronshaws ;  but  in  other  seasons  it  is  fbi 
all  the  shores  of  our  remotest  islands. 

Many  terrestrial  animals  pass  the  first  period  a 
existence  in  the  water.  In  compliance,  therefore,  w 
arrangements  of  the  reproductive  system,  the  old  a 
must  seek  after  that  element  in  which  to  deposit  thai: 
however  indq)endent  they  may  be  of  its  presence  fb 
<irdinary  personal  wants. 

Ammals  are  thus  restrained,  in  their  geographical 
button,  to  particular  places,  by  a  great  variety  ai  i 
Each  fiituation  possesses  peculiar  physical  characters 
class  of  organs  is  accommodated  to  certain  particular 
nal  circumstances,  and  the  modifications  of  these  oi^ 
suited  to  the  varieties  which  these  circumstances  exhil 
is,  however,  one  of  the  most  difficult  problems  in  Zo 
upon  the  situation  occupied  by  any  species  being  giv 
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ddttniiie  aU  tbeoi^glttucal  and  iastiiietive  am^igeiiAeots 
lititk  wtt  tmied  to  its  conditiona. 

YI.  Fobs. 

His  twtnynts  imposed  on  particular  kinds  of  ammals  by 
the  ptesenoe  of  the  rajpadous  tribes^  serve  to  diminiA  the 
aadber  of  indiYiduals^  but  do  not  apjpear  to  exercise  a  veiy 
posciful  ii|flufncp  on  the  geographical  diatribution  of  the 
ipedas.  When  a  rapacious  animal  has  committed  great 
anges  in  a  particular  district,  a  scarcity  of  food  oompda 
it  to  emigrate,  and  leave  the  defenceless  kind  to  multijdy 
is  ils  absence.  It  is  otherwise,  however,  with  animals  in 
theptagreai  of  extending  the  geographical  limits  of  thor 
diitiibtttion.  They  are  exposed  to  a  variety  ct  dai^ers, 
^fiu/L  which,  the  ocganical  arrangement  of  their  constitii- 
tioacstmot  guard  them,  and  to  many  foes  £com  whidi  their 
*iQBels  eamiot  point  out  the  means  of  escape. 

The  restmints,  however,  imposed  on  the  distribution  of 

■ttnals,  by  the  efforts  of  the  rapadous  kinds,  bear  no  oom- 

F^iaoD  to  the  influence  exercised  over  them  by  man.  Against 

'^ttiy  wpetam,  hostile  to  his  interests,  he  carries  on  a  war  of 

^^crminarinn.     Others  he  pursues  for  [Measure,  or  for  the 

"^^BMHiiii  or  luxuries  of  life  which  they  yieldL    In  these 

^I'l^^iasts,  the  superiority  of  his  mental  powers  is  conspicu- 

^'^y  ^spliqred,  and  his  claim  to  dominicm  established. 

^■Mdile  to  contend  with  many  qiecies  in  physical  strength, 

^  lias  devised  the  pit-fall  and  the  snare,— the  lance,  the 

^'^t^w,  and  fire4uinSb    Aided  by  these,  every  animal  pa 

^^  ^bbe  must  yield  to  his  attempts  to  capture.    The  lion, 

^^  eiqihant,  and  the  whale,  fall  the  victims  of  his  skill,  as 

^''^las  the  mouse  or  the  sparrow.     Since  the  use  of  gun- 

P^^^^der,  indeed^  the  contest  is  so  unequal,  that  it  is  in  the 

|K»^er  of  man  to  controul  the  limits  of  almost  every  qwdes 

^"^^Qse  stations  are 
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The  views  which  have  been  stated  in  the  preceding 
of  this  chapter,  pave  the  way  for  an  examinaticmc^  the 
VOLUTIONS  which  have  taken  place  in  the  animal  king 
as  these  are  indicated  in  the  results  of  geognosy.  It  v 
lead  us  into  details  too  numerous  and  extoisive  for 
woik,  were  we  to  g^ve  to  this  branch  of  the  subject  tb 
gree  of  illustration  which  its  importance  and  present  o 
rity  require.  Besides,  we  have  already  touched  upon 
of  its  more  prominent  topics,  (vol.  i.  p.  £6.)  We  shall  t 
fore,  at  present,  restrict  our  remarks  to  a  few  observa 
of  a  gei^ral  nature. 

1.  The  organic  remains  of  the  animal  kingdom,  foui 
the  strata  of  this  ooimtry,  are  generally  supposed  to  b 
.very  dose  resemblance  to  the  living  races  which  inhabi 
warmer  r^onsof  the  earth,  and  to  be  unlike  the  modem 
ductions  of  temperate  and  cold  climates.  In  the  firm  bd 
the  truth  of  this  statement,  many  naturalists  have  coik 
ed,  either  that  these  organic  remains  must  have  been  bro 
into  their  present  situation,  by  some  violent  means, 
trqoical  r^ons,  or  that  our  country  once  enjoyed 
warmth  of  a  tropical  climate.  The  tenderness  and 
broken  stajte  of  the  parts  of  these  remains,  and  a  varie) 
circumstances  connected  with  their  position,  intimate 
absurdity  of  the  first  supposition,  and  the  truths  of  a 
homy  give  ample  discouragement  to  the  latter.  It  w 
have  been  wiser  to  have  examined  all  the  conditions  d 
problem  before  attempting  its  solution,  than  rashly  s 
the  imagination  to  indulge  in  speculation  and  oonjed 
Had  this  examination  taken  place,  we  venture  to  assert 
the  oonduaon,  that  fossil  shells,  and  other  rdics,  musti 
been,  while  recent,  the  natives  of  a  warm  country,  wi 
never  have  been  announced  as  an  article  of  the  creed  of 
geologist 
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Aft  ^  opimoii  here  advanced  is  so  very  difTerent  (torn 
AiA  ^iluch  is  leoeived  by  modem  authors,  it  seems  neoes- 
«Biy»  befefe  giving  the  proofs  of  its  truth,  to  trace  those 
ciRiinMances  which  have  operated  in  leading  into  error.  ' 

The  AeUs  and  corals  which  are  found  in  a  fossil  state, 
bnt  probably  been  quoted  more  frequently,  as  proofs  of 
the  troth  of  the  popular  opinion  on  the  subject,  than  any 
odMTcbss  of  reUcs.    Now,  here  it  may  be  observed,  that 
ftr  upwards  of  two  centuries  past,  collections  of  tropical 
ihdb  and  corals  have  been  forming  in  this  omntry,  and 
CO  the  continent  of  Europe.     During  this  period  the  native 
iMlKtioBs  have  been  examined  and  collected  by  few.    It 
thnefixe  happened,  that  the  trofncal  testacea  and  zoophy- 
to^  were  better  known  than  those  of  temperate  regions. 
Aaobnrver,  finding  a  fiMsil  shell  or  coral,  had  it  not  in  his 
pMcr  to  eompare  them  with  the  productions  of  bis  country, 
is  pubKc  collections,  or  in  the  descriptions  and  engravings 
rfbooks  on  natural  history.    He  could  compare  them  with 
thtiguies  or  qpedmens  of  foreign  species  only,  and  if  he 
^boonred  an  agreement  in  the  external  appearance  of  a 
V^  or  even  a  genus,  might  be  led  to  conclude,  that  he 
U  famd  a  tropical  shell  or  coral  fossil,  in  Great  Britain. 
A  fcv  hasty  nraminitions  of  this  kind,  in  which  remote 
lidogiet  were  suffered  to  be  considered  as  proofs  of  iden- 
^  nd  the  indications  of  a  genus  mistaken  for  the  marks 
tf  ti}MrJei,  could  not  fail  to  lead  the  mind  to  erroneous 
^f^Bkk    With  the  progress  of  sdence,  however,  the  geo- 
ffnfhical  limits  of  q)ecies  and  of  genera,  have  been  more 
^^■cfiilly  iBvettigated,  ccdlections  of  native  productions  have 
^fomm  more  numerous  and  aocesnble,  and  the  sources  of 
cnir  greatly  dimmished.    It  is  perhaps  necessary  to  add, 
^  amoiig  all  those  who  have  attempted  to  investigate  the 
'^'ttQry  of  fossil  vpcaes,  there  have  been  very  few  at  the 
time  aoquunted  with  the  characters  of  recent  animals, 
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and  with  the  details  of  geognosy.  Whien  alt  these  can 
Btaiioes  aie  duly  oonsideied,  it  need  not  appear  smpri 
that  the  results  hitherto  obtained  are  so  inooaciuMvi 
rather  so  remote  from  the  truth. 

It  may  be  stated,  in  c^poation  to  the  c^xtiioli  agi 
which  I  am  contending^  that,  in  gmeral,  iher$  an  Mil 
spedes  in  ihis  counirjfj  belonging^  to  the  tame  gtmm 
fiaiuralJbmUieSf  as  those  which  arefimni  imbedded  i$ 
strata  €f  the  earth  in  a  JbeM  state.  The  Naulihis 
Lin.^  including  those  which  are  qnral,  and  the  stn 
Orthocefa),  for  example,  is  found  in  the  ddest  and 
newest  rocks  containing  petrifSeu^tions.  Several  sp 
fiom  the  tropical  seas  occur  in  our  public  collectiona» 
it  is  not  gaierally  known,  that,  by  the  labours  of  B 
Walkbb,  and  Montagu,  nearly  thir^  different  spi 
have  been  detected  in  a  recent  state,  on  our  own  dbi 
It  is  true,  that  the  recent  tropical  kinds  are  larger  t 
our  indigenous  species,  and  in  this  character  they  reacs 
the  fossil  spedes.  But  this  drcumsiance  is  of  no  wA 
when  oOnndering  the  geographical  distribution  of  difi 
spedes  or  genera*.  The  Anomiss  (Lin.),  commoo  : 
fossil  state^  are  also  represented  by  many  recent  load 
our  seas,  and  the  same  remaric  is  apfdicable  to  the  Ed 
Madrepone,  and  Milleporse. 

It  may  here  be  said^  that  the  remains  of  animak  wi 
do  not  now  live  in  temperate  regions,  as  the  Elepli 
Rhinoceros,  and  Tapir,  are  found  in  a  fossil  state  in  i 
districts*  This  dbgection,  however,  is  of  no  great  wd 
and  derives  its  prindpal  support  from  the  prqudicei 
sodated  with  the  appellations  of  the  species  now  noli 


*  Tilt  Mooit-deer,  which  inhabits  coantriet  bordetfng  <ni  fbf  . 
cfattoy  eicMds  tlie  hone  In  tfao,  while  Um  GmiaM-Stdtrj  and  Meaynos, 
wUhia  the  invkit  «•  ntt  Isrfv  tbSQ  s  hsie. 
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Whni  tke  nain^  Elephant  13  pronounced  in  our  hpari^fr 
At  imginition  immediately  presents  us  with  the  {ho. 
luiv  of  an  animal  browsing  in  an  equatorial  fbrest^  gui<L> 
fld  bjr  a  Lascar,  or  hunted  by  a  Caffinew  We  are  so  im>- 
prtiait  to  qpeculate^  that  we  do  not  stop  to  inquire,  whe- 
thar  the  bones  found  in  a  fossil  state  belong  to  the  livii^ 
^Mwi,  or  to  a  member  of  the  same  ge$w$  only,  now 
tamoL  Although  the  lovers  of  hjrpothens  have  xejeeted 
Aiiiaquirj  as  useless,  others  have  submitted  to  the  labour 
if  the  investigation.  It  was  ascertained  at  an  early  period, 
hj  itveral  observers,  that  many  of  the  large  bones  dug  up 
kom  the  alluvial  soil,  in  the  temperate  and  cold  regions  of 
Enrope^  Asia,  and  America,  belonged  to  a  spedes  of  the 
|BMii  Elepbas;  but  it  was  reserved  for  Campeb,  Hcrv- 
fn,  and  Ccvixa,  to  demonstrate,  by  means  of  the  cha* 
flMMRi  fiimisbed  by  the  bones  <^  the  head  and  the  teeth, 
thtt  these  fossil  remains  belonged  to  a  species  qf  dephcmt^ 
iigtrnd  frmn  ami,  qf  ikoi^  fum>  livi^,  ^ 
^  ike  globe.  When  the  specific  difference  of  the  fof- 
d  iperies,  denominated  by  the  Russians  Mammoth,  had 
l^n  determined,  it  became  unsafe  to  speculate  about  the 
diaiie  under  which  it  had  subsisted,  since  eadi  spetiei  of 
^^ehtralgentts  is  influenced  in  its  geographical  andphf-^ 
^icdAsirUmiiony  by  peculiar  laws  *• 

Aastk,  fiom  an  examination  of  the  soil  in  which  die 
Wn  were  imbedded,  and  the  different  ooimtries  in  which 
^  had  been  discovered,  without  the  aid  of  comparative 
*M)my,  arrived  at  the  conduaon,  that  the  ele^Jiant,  to 
*ladi  these  reUcs  belonged,  may  have  been  a  native  ^ 
■•Awn  CDitfi^ri€»,  in  which  it  bad  lived,  prc^Migated,  and 


*Tht  gtBOS  Torufl)  €r  Bull,  iUurtiates  th«  truth  of  thk  ruk,  hithtrto 
a^gtocled,  in  ewmiiring  the  distrttmtion  of  petrifiictioiis.  Th«  Bp« 
^^h^  or  BuflUo,  dwells  witfaiii  tbt  tropics  ;  whOe  ths  Bos  moocbatus,  or 
MvkOk,  is  fomid  within  tbt  Arctic  drde,  and  as  fiv  north  as  Utitnde  Ti*. 
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expired*.    This  important  ooncluaon,  which  has 
lieeii  extended  to  other  fossil  species,  receiyed  abundan 
-firmation,  by  the  fortunate  disooyery,  in  1799)  of  an  < 
earcaae  of  this  northern  elephant,  preserved  in  the  ice^ ; 
mouth  of  the  Ldba,  on  its  entrance  into  the  Frozen  C 
The  animal  had  been  in  good  condition  at  its  deaths  a 
flerii  was  in  sudi  perfect  preservadmi,  that  the  Tak 
in  the  ndghbourhood,  cut  off  pieces  to  feed  thdr  dogs 
and  the  white  bears,  wolves,  wolverines,  and  foxes, 
likeinse  an  agreeable  repast     But  the  most  interestin 
cumstanice  connected  with  this  individual,  was  its  cov 
of  hair.     The  elephant,  and  indeed  all  tropcal  anims 
formerly  stated,  are  thinly  covered  with  short  hair. 
Siberian  animal,  on  the  other  hand,  was  thickly  covered 
long  hair.    Upwards  of  thirty-ox  pounds  of  the  ludr 
collected :  the  greater  part  of  which  the  bears  had  troc 
the  ground,  while  devounng  the  flesh.    Much  ci  tb 
ginal  quantity,  therefore,  was  lost    This  quantity  oi 
indicated  not  a  native  of  a  tropical  climate,  but  an  in 


*  Bkplumtoram  AMck,  Indife,  ct  Cyknensfatm,  divenitatflm  qp 
aocant,  Dttone  biftarid;  CyUmeiiMfl  reUquis  omnibiu  magnltiidiiw  « 
nlo  pneoelkK  pnedicantet.  Ease  igitur  potuitelephantomm  spedM 
MpCentiioiie,  rdiquit  onmibui  pnecdlens  frigoris  patentia,  et  k  mold 
tmsdephaiitisfioniiMigifldlvcnaquam  Lapponea  ant  Hmtmet  divcnl  < 
lot  a  Nigritia  ct  Makbaria  inoalis.  Sed  oerte  quid  proniuiciaia  noo 
Soillcit,  oDmiam  leUqnamm  bjrpothadum  loaofBdeDtiam,  natnram  i 
oarium  ipiorum,  tandem  etiamexempla  extirpatamm  epedenim  pom 
tpmnmmjdnA  probabOe  qnadam  ratione,  bdluas  qnarum  oasa  in  aepta 
Une  Inde  lattnt,  non  eaae  peregrinaa,  non  aUo  advectas  sed  indigenas 
ti&al»t  Ipaii  oKm  natalibaa,  ▼izii8e»  generaate,  qnamTii  hodie  non  tape 
IKnertalM  eptftoCam  de  Ouibua  et  DeaUUma  Eltpkamtwmy  wharmm  J 
tit  Awkeriea  Sefte$UriomaUy  aUitfue  BanaUbut  JUgimUm  tinm 
Beffacnm  ctf^  laffMiiter.  Awckm  A  R,  ilc«pe.-*Pbil. 
lt€9f  p.  13S. 
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tttt  of  a  cold  r^km.  lu  characters  served  to  remove  idl 
doabl  upon  the  subject  It  consisted  of  three  kinds;*— 
Udo^  nearly  black,  much  thicker  thati  horse  hair,  and 
tnm  twdve  to  d^teen  inches  in  length;  hurs  at  a  red^ 
diUiRnni  colour,  about  four  inches  in  length ;  and  wool 
tf  tk  same  cdour  as  the  hair,  but  only  about  an  inch  and 
i  yf  kmg  ^.  These  circumstances  demonstrate,  that  this 
fRby  of  dqphant  was  suited  to  rende  in  the  temperate 
mi  eold  regions,  in  which  its  bones  are  at  present  disco- 
maif  amd  thai  the  cRmaU  of  Siberia^  at  ike  time  when  ike 
mmmoO^JIouruhed,  was  the  same  in  temperature  jCr  near* 
km^  em  U  ie  at  present.  These  facts,  viewed  in  cod. 
Mbi  with  others  equally  striking  with  regard  to  the 
M  ifauMioeroe,  indicate  the  impropriety  of  ^peculating 
ihoatdie  origin  of  fossil  animals,  without  baring  preriously 
drtmaned  the  species^  or  attended  to  the  laws  which  re* 
gihle  the  distrBxitioii  of  the  existing  races. 

WkSe  there  are  many  genera,  containing  both  extinct 
iriieeent  spedyes,  diere  are  other  genera,  which  have  no 
Briag  cnmples,  «  Bdemiutet,  Mastodon,  AiKiplothen. 
^  sod  Palseotherium.  These  facts  seem  to  indicate  a 
ftoMT  condition  of  the  Earth^s  surface,  very  different  from 
^  which  prevails  at  present  in  any  latitude. 

It  has  firequently  been  remarked  by  British  and  contii* 
that  in  the  same  quarry,  or  mine,  the  or* 
remains  contained  in  one  bed  often  differ  from 


*Tkk  InUffrtus  tkdcUm  if  now  pot  up  in  tlie  Mmemn  of  the  Impoial 
Attiaiy  of  Sckneci  of  8t  Potctrtmigh.  The  tkin  tdll  icmfiiw  attachod  to 
^^■A  aad  tho  ilMt.  The  foro-kg,  which  was  not  found,  has  been  rettored 
^^Aw  of  Fnia  from  the  other  side.  The  whole  is  nine  ftet  four  indiea 
^NiM»  *Bd  aiztecn  ftet  four  inches  in  length,  from  the  point  of  the  noae 
^^«Biaf  thataiL  The  tusks  are  nine  feet  six  indies  in  length,  mea- 
the  conra,  and,  together,  weighed  860  lb.  avoirdupois ;  the  head 
vithottt  the  tusks,  weighed  414  lb.  avoirdupois. 
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tiKMe  ui  the  cdi^guoiis  beds,  and  that  the  siufiiie  bed^ 

coune  thimigfa  sev^al  miles,  may  be  eaaly  reeogBom 

its  petrifikcticiiis.   Wxbmsb,  m  attetnptmg  to  generaBi 

observatioR/  atmoimeed  it  as  hia  bfnnion^  *<  That  dii 

finrmatiDiia  can  be  diiorimiiiaded  by  the  petrilactioiu 

ocntam^J'    When  it  is  eonsidered  thai  a  paftieular  I 

mic  caa  aekkun  be  traced  fcr  mai^  miles,  the  ass 

thai  it  may,,  thtdug^  this  extent,  be  characterised  by  i 

tnlBwtioitt,  is  neither  in  c^positioB  to  observatioB,  m 

kiva  whidi  r^ulate  the  distribution  of  anitoals.   But 

it  is  meant  to  be  understood,  that  the  same  groups  « 

matioD  of  beds,  (though  ocdupying  the  same  poataoQ 

setpcot  to  other  gzoupa)^'  however  remotely  donneci 

geogfaphnal  pootioB^  contain  the  same  petri&ct]oii% 

eoines  neoessary  to  state,  that  such  an  opimon  ia  unAi| 

ed  by  ohaervation,  and  inoonaistent  with  the  laws  whi 

present  influence  the  distribution  of  animak     There 

proof  of  the  same  fossil  species  being  found  in  the 

fermatien  at  the  equator,  and  in  temperate  and  ool 

gboa;  and  when  genera  only  are  referred  to^  the  re 

mg  becomes  exceedingly  vague,  and  apt  to  mislead. 

edebrated  Vok  Bvch,  a  pupil  of  Webnbr,  in  his  Tr 

through  Norway,  gives  us  an  example  of  the  Wem 

rule,  by  stating,  that  Orthoceratites  characterise  exdiis 

the  tnmsition'  lunestone  formation  -(-.     There  is,  how 

no  evid^Ke,  that  the  spedes  of  Orthoceratites  were 


*  See  note  by  Prof)rasor  Jameson  to  Cuvier^s  Theory  of  the  Earth, 

haxfjti  IS13,  p,  ns. 

"f  *'  How  great  was  my  joy  when,  at  the  steep  falls  of  Aggers  EUv> 
the  lower  saw-mills,  I  discovered  the  Orthoceratites,  which  so  partic 
distinguish  throu^iout  all  Europe  this  formation  CTiansitkm  Limestone 
this  fonnatxm  alone.**— £ngUah  Txans.  p.  47. 


ttaadned,  aor  du*  thoie  which  occiur  ia  the  tnmsition 
of  Norway^  Gennany,  and  Ireland,  have  been 
with  the  view  of  detenmatng  the  particular 
And  I  have  doaioDitrated  that  the  rule  does  not 
kU  tnie^  in  refereiiee  to  the  genu$j  by  the  publication  o^ 
%m  and  dcfRriptions  of  ten  specieB  of  Orthoceratite% 
fina  die  beds  of  the  independent  coal  fbnnation  *.  Until 
gnkgirti  fmrm  more  accurate  nodona  with  rq;ard  to  fossil 
9/Km^  no  rdiance  can  be  placed  on  the  obsenrationa 
vlidi  they  ofler  req)ecting  thar  geographical  distribution. 
We  have  no  reason  to  doubt,  that  the  kwa  which  now 
ngikle  die  geognqphical  distribution  of  aninnds  and  plants, 
iifiitriso  their  kifluence  at  die  period,  when  the  tranti*' 
isi  aad  ftceta-roeks  were  fermtng.  We  may,  accordingly, 
ttpet  to  And  xkneJbBiU  animals  and  plants  of  the  temper 
■iiicgions^  differing  as  much  from  those  in  tro{»cal  eouiw 
iMi^  is  the  recent  kinds  are  known  to  do.  Each  region 
liay  be  expected  to  exlubit  a  peculiar  fossil  Fauna  and! 
Ibaf. 

*  **  OUaiaUoDt  on  the  OrUiocentites  of  Scotland,**— -Thonuon^s  Annals 
tf  Monphy,  for  March  1615 ;  where  some  proofs  are  likewise  given  of  the 
'ataaa  wpttin^  occurrina  in  diflfeient  beds  of  the  samo  fbnnation,  and 
tin  M  diflkicut  IbtmatuMia. 

t  ia  tka  article  Condmlngy,  In  the  Snpplament  to  the  EncydopsKiia  Bri- 
I  baTestaicd,  ^  that  la  every  country  thcra  are  particaiar  animala 
which  indicate,  by  their  mode  of  growth  and  rapid  increase,  a 
PViHv  adaptation  to  the  soil  and  climate  of  that  district.  Hence  we  find  a 
"^Hkille  difllnence  in  the  anfmals  and  plants  of  difibrcnt  countries.  Many 
"^■Mrii  have  iadeed  a  very  wide  range  of  latitude,  through  which  they  vmy 
terianiid*  liui  wa  know,  that  the  same  molluscous  animals  which  are  luu 
^^if  liitaiB,  an  not  found,  ae  a  whole,  as  natives  of  Spain,  while  the 
■ninaili  of  AiHca  diibr  finom  both.  If  the  same  arrangement  of 
;  anhaalt  always  pcevailed  in  the  dl^Rsent  stages  of  their  oxisl« 
^^  tbai  wa  may  e^iaet  to  find  the  fotril  theUs  of  one  country  difMng  a» 
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In  reference  to  this  view  of  the  sutgect,  we  m 
that  the  laws  which  regulate  the  distribution  qf 
animals,  have  been,  in  a  great  measure,  deduced  £ 
servatioos  on  those  which  inhabit  the  countries  betn 
Tropic  of  Cancer  and  the  Arctic  Circle;  so  that  i 
much  to  learn  with  regard  to  the  characters  of  thos 
dwell  between  the  Antarcdc  Circle  and  the  Trapicoi 
com.  But  the  observations  cm  the  distribution  of  tl 
Bpede^  from  having  been  chiefly  carried  on  in  the 
and  south  of  Europe,  are  more  confined.  A  vast  nui 
fossil  species,  therefore,  remain  unexplored  in  the 
rial  and  antarctic  r^ions,  the  characters  of  whidi 
ther  confirm  the  view  which  is  here  given,  or  fun 
denoe  for  that  alteration  of  dimate,  occamoned  by  a 
in  the  obliquity  of  the  ecliptic,  or  in  the  Earth^s  axi 
tation,  which  a  few  naturalists  believe  to  have  take 
If  the  fossil  animals  at  the  Equator  do  not  resembk 
or  fosal  Arctic  producdo  is  but  ezhilut  diaracters  | 
to  themselves,  it  will  be  necessary  to  abandon  the 
great  astronomical  revolutions,  and  content  oursd^ 
invesUgating  the  changes  organised  beings  are  expei 
at  present,  in  order  to  discover  those  circumstance 
have  impressed  on  the  fossil  species  their  peculiar  c 
ish  character. 

8.  The  opinion  entertained  by  Werner,  that  th 
fiactions  of  the  older  rocks,  belong  to  animals  of  more 
structure  and  less  perfect  organization,  than  those  whii 
in  the  recent  depoats,  is,  when  conadered  in  a  very 

modi  from  Uioie  of  another,  at  the  recent  kinds  are  known  to  d 
«vtr7  coontrj  will  have  its  fomL,  as  wdl  as  iu  recent  testacca.  1 
vationa  {ttnstrativc  of  this  hranch  of  the  sntgect  hare  hithorto  1 
lishad.**  Mr  GaaEvoueH  has  since  combated  the  same  opinion,  in 
tieal  Examination  of  the  First  Principles  of  Gedogy,**— 1 
p.  987. 
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]^t  of  view,  on  approximation  to  the  tnith.     In  the  beik 
of  the  tninsition  class,  (tlie  oldest  rocks  whicli  are  known  to 
contm  petrifactions),  the  remains  both  of  radiate  and  mol- 
luiooiis  animals  occur ;  yet  th^  organization  of  the  latter  ia 
cooadoed  more  perfect  than  tliat  of  the  former.     In  the 
tnositioa  class,  however,  no  rcnuuns  of  vertebrose  animals 
liivebeen  detected*  In  the  independent  ooal-formatkm,  (one 
of  the  oldest  groups  of  the  floetz  class,)  in  addition  to  the  re- 
fia  of  radiate  and  molluscous  animals,  those  of  several  an- 
nJoK  animals  occur,  as  species  of  the  genera  Trilobitca, 
Bentafium  and  Spirorbis ;  together  witli  fishes,  both  osseous 
nd  cartilaginous.     In  the  newer  groups  of  the  floetz  series, 
ft&cB  of  amphibia  make  their  appearance,  and  in  the  newest 
(loupi  those  of  birds  and  quadrupeds.     In  the  oldest  al- 
luvial deposits  are  found  the  bones  of  extinct  quadrupeds ; 
Q  the  newer  beds,  those  of  such  as  still  survive.    From  the 
Petiod,  therefore,  at  which  petrifactions  appear  in  the  cid- 
^  rodu,  to  the  newest  formed  strata,  the  remains  of  the 
^OK  perfect  animals  increase  in  number  and  variety ;  and 
^  is  equally  certain,  that  the  newest  formed  petrifactions 
°^ir  a  nearer  resemblance  to  the  existing  races^  than  those 
^hich  occur  in  the  ancient  strata.     The  older  remains  arc 
'^Udi  altered  in  their  texture,  and  more  or  less  incor- 
P^^tited  with   the  matter  of  the  rock,   while  the  newer 
^'^  but  Uttle  altered.     These  circumstances  lead  us  to  be- 
•^•e^  that  the  strata  containing  petrifactions  were  once  in  a 
^^^Se  of  mud ;  and  that  the  same  process  which  altered  tlie 
I'^dxdded  relics,  communicated  to  the  surrounding  matter 
^^  present  compact  or  crystalUne  structure. 

These  facts,  in  the  history  of  animals,  which  have  been 
■•ouiained  by  the  researches  of  the  geolog^,  lead  the  in- 
^Qiative  mind  to  investigate  tliosc  circumstances  which  have 
^V^rated  in  bringing  about  such  mighty  revolutions.  In 
*^^ucting  the  inquiry,  it  is  necessary  to  impose  restraint  up- 
^^  the  imagination,  wd  deliberately  to  examine  the  existing 

^Ot.  II.  c 
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ciUiBesof  change  in  the  animal  kingdom,  in  order  to  oompn 
bend  the  alterations  which  have  already  taken  place,  or  t 
anticipate  those  which  may  yet  be  produced.  What  infti 
ence  has  man  exerted  in  producing  such  changes  ? 

The  situation  in  which  we  are  placed  in  this  world,  ra 
ders  it  necessary  for  us  to  attempt  the  destruction  of  mil 
races  of  carnivorous  animals,  to  drive  them  from  our  dwd 
ings,  cut  them  off  in  their  retreats,  and  prevent  them  fio 
living  in  the  same  region  along  with  us.  When  we  heg 
to  keep  flocks  of  tamed  animals,  to  plant  gardens  and  ao 
fields,  we  expose  ourselves  to  the  inroads  of  a  greater  nmi 
ber  of  dejN'edators,  and  consequently  wage  more  exteaA 
war.  The  war  waged,  in  the  early  stages  of  society,  agaiD 
various  animals,  is  a  measure  of  security.  With  the  jtR 
gresB  of  civilization  this  war  becomes  an  amusement ;  tf 
in  the  absence  of  those  animals,  really  destructive  to  cm 
^  interests,  we  make  sport  of  the  death  of  others  which  m 
inoffensive.  But  the  employment  of  the  chaoe  is  not  i 
together  a  measure  of  safety  or  amusement  We  hunt 
obtain  food  and  clothing,  and  a  varie^  of  ornamental  ai 
useful  articles  of  life. 

The  havock  which  roan  thus  commits  in  the  animal  kiOj 
dom,  has  occasioned  the  extirpation  of  many  spedes  fit 
those  countries  of  which  they  were  formerly  the  natui 
possessors.  In  this  island,  mnce  the  Roman  invasion,  aoi 
species  of  quadrupeds  and  birds  have  disappeared ;  al 
others  are  becoming  every  year  less  numerous.  Of  the 
iduch  have  been  extirpated,  the  bear  and  the  beaver,  t 
crane  and  the  capercidlzie,  may  be  quoted  as  well  knoi 
examples.  The  same  changes  are  taking  place  in  eve 
cultivated  region  of  the  earth,  each  having,  within  the  vc 
limited  period  of  history  or  tradition,  lost  many  of  the  o 
^nal  inhalntants. 
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When  it  is  considered,  that  the  business  of  the  chacc  has 
ewf  been  keenly  followed  by  man,  from  the  first  stages  of 
society  to  the  present  day ;  that  its  triumphs  have  been 
csgeriy  sought  after,  and  highly  prized ;  and  when  these 
aremiMtanoes  are  united,  with  the  recollection  of  the  num« 
ben  rf  the  human  race  dispersed  over  the  globe,  all  prose^ 
CQling  the  same  purpose,  for  the  long  period  of  nearly  6000 
jm,  it  docs  not  appear  unreasonable  to  conclude,  tliat 
on  has  effected  many  changes  in  the  geographical  di^- 
botioii  of  animals.  Perhaps,  he  may  have  succeeded,  in  the 
omeof  this  long  period  of  persecution,  in  completing  the 
dotmcdon  of  several  species,  the  memorial  of  which  tradi- 
,  tin  has  failed  to  prescn-e,  while  their  remsuns  may  yet  be 
tnoed  in  the  newer  and  perhaps  older  alluvial  deposits. 

However  great  those  changes  may  have  been,  in  the  con- 
Aion  of  certain  species,  brought  about  by  human  agency, 
tfcere  are  many  other  revolutions  which  have  taken  place 
^  the  animal  kingdom,  over  which  man  could  exercise  no 
Wtni.  Many  corals  and  shells,  the  bones  of  fish,  rep- 
tiles and  quadrupeds,  are  imlx^ddcd  in  stone,  which  have 
Uooged  to  species  which  do  not  now  exist  in  a  living  state 
wthe  globe,  and  which,  probably,  were  extinct  before 
■»n  exercised  any  control.  By  what  cause,  then,*  have 
AeK  revolutions  been  effected  ? 

When  wc  attend  to  the  physical  conditions  of  tempera- 
IM^  food,  situation,  and  foes,  which  must  at  all  times  have 
cxcniied  their  influence  over  the  existence  and  geographic 
^  &tribut]on  of  animals,  it  will  appear  obvious,  that  a 
^*riely  of  causes,  (a  change  in  one  or  all  of  these  condi- 
*■!«,)  may  have  operated  in  promoting  the  increase  of 
■>ne  upecies,  and  in  producing  the  decay  or  extinction  of 
^^hen.  Have  we,  then,  any  proof  of  such  changes  in  the 
^'uths  of  geognosy,  or  in  the  alterations  which  wc  witness 
^ing  place  on  the  surface  of  the  globe  ? 

r  ^ 


100  PHILOSOPHY  OF  ZOOLOOY. 

When  we  look  at  a  river  after  nun,  empiying  its  oa 
tents  into  the  sea,  we  peimve  that  it  has  brought  along  wil 
U  a  coosideraUe  quantity  of  gravel  and  mud,  which  it  d 
posits  in  the  form  of  bars,  d-banks  or  deltas.  Thismii 
has  been  obtained  from  t  c  antegration  and  wearing  do« 
of  the  rocks  through  zti  it  has  passed ;  and  contributi 
to  fill  up  the  ocean,  by  i  ming  land  on  its  bcmlers.  Tl 
flat  ground  at  the  mouths  c^  the  Ganges,  the  Nile,  and  tl 
Rhine,  have  derived  their  origin  from  this  source,  as  m 
as  the  corses  of  Falkirk  and  Growrie  in  Scotland.  If  tl 
attention  is  turned  from  the  sea  to  inland  lakes,  we  obsen 
the  same  process  of  vpfiUing  gmng  on,  with  the  awistam 
of  other  circumstances  connected  with  thw  '^'^^^'^ 
Mud  i&  constantly  poured  into  them  by  the  rivulets;  tl 
testaceous  animals  separate  lime  from  the  water  for  the 
shells,  which  ultimately  go  to  the  formation  of  mari.  A^ui 
tic  plants  multiply ;  and,  by  their  annual  decay,  form  laje 
of  peat.  The  whole  mass  of  foreign  matter,  by  degrees^  ii 
quires  the  altitude  of  the  mouth  of  the  lake,  passes  into  tl 
stateof  a  marsh ;  and,  by  the  wearing  away  of  the  rocka  i 
the  outlet,  is  in  part  drained,  becomes  fit  Hot  grazing^  an 
finally,  suitable  for  cultivation.  The  rivulets  now  pn 
vented  from  precipitating  their  suspended  contents  in  tl 
lake,  carry  them  to  some  lower  pool,  or  farther  on  to  tl 
sea.  Numerous  plains,  meadows  and  peat-bogs,  indical 
the  former  (^)erations  of  this  process ;  and  in  every  lake  i 
present,  similar  changes  may  be  observed  taking  place. 

This  obvious  tendency  of  the  present  order  of  things  I 
wear  down  eminences,  and  fill  up  hollows,  has  not  been  ooi 
fined  to  the  period  of  the  formation  of  the  alluvial  strat 
but  has  exerted  its  influence  during  the  period  of  the  fa 
mation  of  all  those  rocks  in  which  organic  renuuns  are  in 
bedded.  Thus,  when  the  position  of  the  beds  of  the  tians 
tion  rocks  are  examined  in  the  great  scale,  they  are  foun 
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to  oeeapj  immenfle  hdkms  in  the  primitive  rocks.    Tbe- 

<'d  nd  tttidflloiie  fills  up  the  hollows  of  the  tranntion,  and 

OBOMaD J  of  the  primitive  rocks.    The  independent  coal 

ftiimhjn  is  found  occupying  the  hdlows  of  the  precedUng 

gimqpSi  The  hollows  of  these  different  formations  have  been 

itil  fiother  filled  up,  by  the  numoous  series  of  beds  oon- 

isded  with  dialk  and  gypsum;  and,atlast,  we  come  to  the 

diarialdepoatS)  which  at  present  are  contributing  to  fill  up 

inequalities. 

Tliese  cfaaiq^es  whidi  have  taken  place,  have  every  where 

the  hdght  of  mountains,  filled  up  lakes,  and  in- 

the  quanti^  of  dry  land.    We  may  therefore  safely 

the  oondusion,  that,  along  with  the  increase  of  dry 

knadydiere  musthave  been  a  proportional  diminution  of  aqua- 

animab  and  plants,  and  a  corresponding  increase  of  those 

idiaUt  the  land*.     There  is  likewise  reason  to  con- 

ciaide,  that,  amidst  these  vast  revolutions,  so  many  altera. 

must  have  taken  place  in  those  phyrical  conations,  on 

the  life  of  animals  depends,  that  multitudes  must 

been  annihilated  with  every  successive  change.    The 

of  land,  by  tiiis  process  of  upfilling,  and  the  reduc- 

tioa  of  the  number  of  mounuuns  supporting  glaciers,  must 

tivrs  altored  greatly  the  temperature  of  the  globe ;  and,  in 

cvoy  region^  increased  the  difference  between  the  heat  of 

naner,  and  the  cold  of  winter,  by  promoting  the  intenaty 

tf  Ctth.  This  diange  of  temperature  may  have  been  some- 

^fcit  moJKfied  by  the  progress  of  vegeUUian  in  the  different 

periods,  by  the  formation  of  volcanic  land,  and  the  heat 

mwmnicated  to  the  air  by  volcanic  fire.     It  is  impoaable 

^cttiBale  all  the  effects  which  these  changes  may  have  pro* 

*  Thh  tIsv  of  Um  matter  is  ooantenAnccd  bj  the  dreumstanoe,  that  the 
of  aqaallc  plaou  and  animals  arc  more  abundant  in  the  rocks  of  the 
•fCiy  than  those  belonging  to  the  inhabiunts  of  the  land. 
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duoed  on  different  qpecies  of  animal%  but  little  doubt  Deed 
be  entertained  that  they  were  of  oc»iadenble  extent 

In  oonaequence  of  these  changes  which  have  taken  plaps 
on  the  earth^s  surface^  corresponding  alterations  must  have 
been  produced  in  its  condition,  as  a  residence  for  animals. 
Every  lake,  as  itr  was  filled  up,  would  rec^ve  the  remanw 
of  all  those  of  its  inhabitants,  the  locomotive  powers  {ojl 
which  prevented  them  from  shifting  to  a  more  Huilahj(S 
dwelling.  If  a  number  of  these  lakes  were  filled  up  neady 
at  the  same  time,  over  the  whole,  or  a  large  portion,  of  the 
globe,  (and  the  universality  of  many  of  these  upfilling  ftiu 
mations  justify  the  supposition,)  the  total  extinction  of  m 
^nnoe  of  animals  may  have  taken  place ;  and  each  suooeeding 
deposition  may  have  been  equally  fatal  to  the  surviving 
tribes. 

.  If  every  {Ay^dcal  change  which  can  take  place  cm  the 
sur&cc  of  the  earth,  whether  it  be  an  alteration  of  tempera- 
ture, of  the  quantity  of  land  or  water,  of  moisture  or  dry- 
ness, is  detrimental  to  some  animals,  we  need  not  be  auiw 
prised,  that,  amidst  the  vast  number  which  haa  oocuri^d^ 
many  species  have  disapfx^ared,  whole  races  bcccmie  extinct, 
and  tlie  general  features  of  tlie  animal  kingdom  undergone 
succesfeivc  changes  *. 

When  we  trace  the  cliaracters  of  the  difi*ercnt  depositions 
which  have  taken  place  irom  the  newest  alluvial  lxxL»  to  the 
oldest  transition  rocks  containing  petrifactions,  we  witness 
very  remarkable  gradations  of  chai*actcr.      The  ncwett 

•  Some  concci)tion  may  \>c  forniot!  of  ihc  cflccts  of  tbot>c  changes  whirii 
have  taken  place  on  the  carth*s  surface,  on  animals  nnd  vc^^ables,  bj  ob- 
verring  the  alterations  which  are  produced  by  the  drainage  of  a  bog  or] 
PlanUarc  destroyed,  together  with  the  int<cct4<  and  khcll-fisli  that  fed  on 
Fish  are  destroyed,  and  tho  womis  on  which  they  fed.  The  frog  can  no  longer 
find  a  fit  place  to  deposit  its  eggs*  'ihc  food  of  the  water-fowl  is  dcstrojcsd. 
and  their  liaunts  dried  up.  Thcr^  ancient  inhabitants  arc  succeeded  fay 
others  suited  to  the  new  »tatr  of  tliinji^r;,— an  emblem  of  the  great  rcTolutioiis 
of  the  cart*:. 
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fonoed  strata  are  loose  in  their  texture,  and  usually  hoT»« 
anital  in  their  position.  In  proportion  as  we  retire  from 
that,  towards  the  older  formations,  the  texture  becomes 
Boreeompact  and  crystalline,  and  the  strata  become  more 
bdiDed  and  distorted.  These  characters  may  be  traced, 
hy  comparing  the  common  loose  marl  of  a  peat-bog  with  the 
imer  dialk ;  the  compact  floetz  limestone  with  the  transition 
Ottble;  or  the  peat  itself  with  the  older  beds  of  wood-ooal, 
cr  Ae  still  <dder  beds  of  coal  of  the  independent  coal  forma- 
tioQ.  The  c»rganic  remains  in  the  newer  strata  are  yet  ^n* 
ihered  in  th^r  texture,  and  eaoly  separable  from  the  matter 
ia  vhidi  tbey  are  imbedded.  In  the  older  rocks,  the  re* 
QBitt  are  changed  into  stone,  and  intimately  incorporated 
^  the  surrounding  rocks.  These  facts  are  of  vast  im» 
portsnoe  in  a  geolc^cal  point  of  view,  as  they  make  us  ac- 
fttnted  with  the  ori^nal  condition  of  the  matter  with  which 
die  organic  remains  were  enveloped,  and  lead  us  to  believe 
dut  the  bed  now  in  the  form  of  limestone  or  marble,  was 
<iKe  loose  as  chalk,  or  even  marl ;  that  coal  once  resembled 
put;  and  that  the  strata  of  sandstone  and  quartz  rock  were 
<>^  layers  of  sand.  They  are  no  less  interesting  when 
^Med  in  connection  with  the  characters  presented  by  the 
pctii&ctions  of  the  different  aeras. 

The  fossil  remains  of  the  alluvial  strata,  nearly  resemble 
die  mane  parts  of  the  animals  which  live  on  the  earth  at  pre- 
VQt,  and  in  the  newer  strata,  the  remains  of  existing  races 
vc  foand.  As  we  trace,  however,  the  characters  of  the  pe- 
^nfactions  of  the  flcetz  and  transition  rocks,  we  find  the 
Cvnis  which  they  exhibit  diffenng  more  and  more  from  the 
*^nii!g  of  the  present  day,  in  proportion  as  the  rocks  in 
^Wch  they  are  contidned  exhibit  new  characters  of  texture, 
pNitioD,  and  relation. 

It  is  imposable  to  regard  these  concomitant  circumstan« 
W  as  accidental.     Their  co-existcncc  indicates  their  rela.^ 
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Otmf  and  leads  to  the  ccmclusioD,  that  the  revolutions  whidi 
have  taken  place  in  the  animal  kingdom,  have  been  pro- 
duced by  the  changes  which  accompanied  the  sucoes- 
ave  depodticms  of  the  strata.    According  to  this  view  of 
the  matter,  the  AnimftU  and  vegetables  with  which  the  earth 
is  peopled  at  present,  could  not  have  lived  at  the  period 
when  the  transition  rocks  were  forming.    A  variety  of 
changes  have  taken  place  in  succesaon,  giving  to  the  earth 
its  present  character,  and  fitting  it  for  die  rendence  of  its 
present  inhabitants.    And  if  the  same  system  c£  change 
continues  to  operate,  (and  it  must  do  so  while  graidtatian 
prevails^*,)  the  earth  may  become  an  unfit  dwelling  for  the 
present  tribes,  and  revolutions  may  take  place,  as  exten* 
slve  as  those  which  Uving  beings  have  already  experienced. 
In  addition  to  these  drcumstances,  which  must  have  es- 
erdaed  a  powerful  influence  on  the  distribution  of  animals^ 
we  must  bear  in  mind,  that  the  universal  deluge  c^  Noah, 
and  the  numerous  local  inundations,  the  traces  of  which  ma^f 
be  perceived  in  every  country,  must  have  gready  cootri* 
buted  to  produce  changes  in  the  animal  and  vegetable  king^ 
dom  -f-.     To  these  inundations  may  be  ascribed  the  occur* 
rence  of  the  remains  of  supposed  land  plants,  and  fred 
water  animals  in  strata,  alternating  with  such  as  contaii 


*  The  only  causes  jrhich  «t  present  seem  to  operate  in  pfevcntii^  tJbi 
redaction  of  the  devated  parts  of  the  earth  to  a  level  with  the  sea,  are  voi 
caaoet  and  sand-floods.  The  otmnteracting  effects  of  the  former  are  of  gra 
magnitnde  ;  those  of  the  latter  are  comparatively  insignificant. 

"f  In  this  country,  the  proofii  of  these  inundations  are  exhibited  in  the  hfl 
of  stratiiod  sand,  and  the  numerous  boulder  stones  which  occur  in  etw 
part  of  the  country.  The  tempestuous  risings  of  the  sea  have  left  taoea  * 
their  destructive  effbcts,  in  the  heaps  of  sea  shells  which  occur  in  our  fritb 
I  have  described  a  bed  of  this  kind  elevated  upwards  of  thirty  fteC  abo^e  tl 
lev«l  of  the  sea,  which  occurs  to  the  westward  of  Borrowstownncsa  in  U 
nlt^  of  Forth,  in  Annals  of  PhIL  August  ISli,  p.  ISSL 
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onlyr  marine  exuviae.    These  appearanoes  occur  in  the  ae* 
ccMMlary  foraiAtiQiis  of  all  ages  *• 

The  statements  which  have  now  been  given,  relative  to 
dianges  wiuch  have  occurred  on  the  earth^s  surfiuse^ 
in  the  ooodition  of  its  inhaUtants,  point  out  some  of 
advantages  wluch  the  student  of  zoology  may  derive 
an  acquaintance  with  the  truths  of  geognosy,  and  how 
it  is  to  cultivate  a  knowledge  (£  the  history  (£ 
^plants  and  animals,  to  quaUfy  for  conducting  geological  spe- 
ddationa.    These  views  may  probably  be  submitted  to  ihb 
-pMc  at  m  future  period  in  a  more  enlaiged  form. 

An  acquaintance  with  the  laws  which  regulate  the  geo. 

gnfUcal  distribudon  of  animals,  is  indispensably  necessary 

ID  our  attempts  toNATua  aliss  exotic  spedes.  The  tempera- 

tne  most  suited  to  their  health,— the  food  most  congemal 

tothor  taste,  and  best  fitted  to  their  digesdve  organs,— 

Aeatnadon  to  whidithrir  locomotive  powers  are  best  adap- 

tedrHmd  the  foes  against  which  it  is  most  necessary  to 

Kond  them,  are  circumstances  on  which  we  ought  to  bo- 

^ov  the  most  scrupulous  attention,  in  order  to  insure  sue- 

^ni    There  arc  many  ammals  which  can  call  forth  but 

(bv  ecmnteracting  energies,  and  consequently,  cease  to  thrive, 

*  The  actioo  of  grmvity  on  the  mud,  and  its  organic  content!,  at  tlie 
f*^  of  Uie  dcpodtion  of  the  strata,  maj  have  given  to  the  wliole  an  ir- 
diflfefcnt  from  that  which  prevailed  at  first.    This  aflbet  of  «•*. 
Is  wfakfa  I  refer,  is  displayed  in  every  peat-bqg.    The  lower  bads 
>n  anally  fonned  of  sand,  or  mart    The  beds  of  the  latter  consist  of  all 
*hs  dug,  ^iriii^  haj  t,een  fonned  in  theUdic  belbre  it  was  filled  np.    These 
^""^vMded  to  the  bottom,  and«  along  with  them,  the  skeleUms  of  deer  or 
^'^vtidi  may  have  perished  in  the  waters.    The  lighter  peat  occupies 
^^tftea.    That  the  flirtz  strata,  at  their  formation,  were  in  a  condition 
to  a^ait  of  snbsidenoe,  is  demonstrated  by  the  comftMnatiam  of  tliose  trees 
"'^te  remains  which  lie  parallel  to  the  surface  of  the  bed,  appearances 
•^  «eeilubit€d  in  every  layer  of  peat. 


J_A 


VVI'IMIKl.ti 


l06  PHILOSOPHY  or  ZOOLOGY. 

upon  the  dij^test  alteration  taking  place  in  their  pbyuca 
condition.  With  others,  the  case  is  very  di£Rsrent^  anc 
these  yfe  can  eaaly  naturalise.  They  can 
themselves  to  a  variety  of  new  conditions,  and 
resisil:  the  destructive  tendency  of  the  changes  to  vhidi  wc 
subject  them. 

The  change  in  the  condition  of  the  animals  we  wish  U 
naturalise,  should,  in  all  cases,  be  brought  about  as  slowlji 
as  circumstances  may  permit.  In  this  manner,  the  fim 
iXHmteracting  effects  of  the  system  grow  into  oiganical  bat 
Uts,  before  all  the  evils  of  the  situation  are  expericnoedy  in 
which  they  are  destined  ultimately  to  reside.  In  thb  gn^ 
dual  manner,  man  has  become  fitted  to  re»de  in  every  cU- 
.mate^  as  well  as  many  of  the  animals  which  be  has  ie< 
claimed. 

The  details  into  which  we  have  entered,  concerning  the 
distribution  of  animals,  serve  to  pcunt  out  the  prqier  m^^ 
thod  of  constructing  a  Fauna  of  a  particular  country. 
,  Among  British  writers,  at  least,  little  or  no  attention  is  paid 
to  the  geographical  distribution  of  the  spedcs.  In  the  list 
of  native  animdUy  may  be  found  those  species  which  really 
live  in  the  country,  associated  with  such  as  visit  it  periodi- 
cally, or  only  at  irregular  intervals,  and  with  those  which 
have  been  extirpated,  or  which  have  become  extinct,  and 
such  as  have  been  naturalised.  In  consequence  of  this  in- 
congruous  assemblage  of  species,  it  is  difficult  to  farm  a 
correct  view  of  the  number  or  characters  of  our  native  ani- 
mals. ^Werc  we  to  classify  them  under  the  following  divi- 
siond,  much  ambiguity  and  even  error  would  be  avoided. 

I.  Resident  Animals.'^Those  animals,  only,  ought  to  be 
con^dered  as  the  genuine  inhabitants  of  the  country,  whidi 
continue  in  it  the  whole  year,  and  can  accommodate  them* 
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tdras  to  all  iu  anoittl  chiBges.    Such  are  tbe  Jfox  and  the 
%  the  eagie  and  the  gvouae. 


2.  Periodical  Viriiants.'^-TheBe  arrive  and  depart  at 
ftUled  aeasoDS  of  the  year.  The  Equatorial  visitants  continue 
(luriog  the  winter,  arriving  in  autumn  and  departing  in 
ffno^  Such  are  the  fieldfare  and  woodcock.  The  Fo* 
kr  visitaata  arrive  in  ^ring  and  depart  in  autumn.  Our* 
Vf  their  abode,  they  brbg  forth  their  young,  and  difier 
fan  tbe  resident  animals  chiefly  in  the  drcumstance  of  be- 
ii^  unable  to  oountecact  tlie  changes  whidi  winter  produ- 
ce in  thw  oonditioD,     Such  are  the  swallow  and  oightin* 

8.  Irregular  VisHants  or  Siraggiers. — The  species  here 
nlienied  to,  arp  either  the  resident  inhabitants  or  periodi- 
cil  vifltaots  of  tlie  neighbouring  re^ons,  which  liave  been 
tUren  to  this  country  by  the  fury  of  storms,  or  chacecJ 
faxQ  their  native  haunts  by  their  foes.  In  consequence  of 
^littc  causes,  and  probably  many  others,  a  variety  of  ani- 
11^  have  strayed  to  the  British  isles,  and  have  been  impro* 
P^y  enrolled  in  our  Fauna.  Thus,  several  cetaceous  ani- 
ina^  and  palmatcd  quadrupeds,  have  been  in  this  manner, 
tt  lUUgglcrs,  observed  and  recorded.  Among  a  few  of  these 
>ny  be  enumerated,  Manatus  trichccys,  or  8ea«^row ;  Del- 
pinnus  albicans,  or  Beluga ;  and  more  recently,  Trichecus 
'^unis,  or  Morse.  Among  birds,  and  fishes,  and  injects, 
^  number  of  stragglers  is  more  considerable.  A  single 
iiHtoDcc  of  the  appearance  of  a  single  individual  of  a  spc- 
^^  <m  British  ground,  has  hitlierto  been  considered  as  suf- 
°<^  to  constitute  a  ncnninal  right  to  dtizendiip.  How 
P*»tly  would  our  lists  be  reducetl,  were  the  names  of  such 
Jor^glQers  excluded  i  It  Ls,  however,  of  importance  to  re- 
^^  the  c\ent  of  their  occurrence,  and  the  circumstances 
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•    -  • 

under  whkli  it  took  place,  as  illustratxina  of  the  luatarjr 
of  species,  and  as  furnishing  marks  by  which  we  may 
trace  the  changes  produced  in  thmr  geographical  distribu- 
tion. 

4.  ExUrpaied  Jnimab.'^lJtidJBT  tlus  head  are  included 
those  species  which,  though  they  do  not  now  live  in  dus 
kingdom,  still  continue  to  flourish,  in  a  wild  state,  in  other 
regions  more  favourable  to  the  continuance  of  their  raoe. 
Among  the  extirpated  British  quadrupeds,  may  be  cbo- 
merated  the  wolf,  brown  bear,  beaver,  boar,  falknr-decTy 
antelope*,  ox,  and  horse.  The  extirpated  Inrds  are  fewer 
in  number,  bong  chiefly  the  capercailzie,  cnme^  and  egM. 
The  two  last  occasionally  appear  as  straggters. 


5.  Exfytd  Jnimals.'^Theae  no  longer  occur  in  m  liniig 
state  on  the  globe.  Our  extinct  quadrupeds  are  few  in 
number,-HMich  as  the  fossil  elephant,  rhinoceros,  and  Irish 
elkf. 


*  TIm  ooljr  notke  I  have  seen  of  this  animal  erer  having  JnhaWKd  Br|- 
tain.  Si  in  a  paper  givii^  ^  An  aoooont  of  the  Peat^iit  near  Newboij  in 
Bctkahire,**  by  Jobk  Coliit,  M.  D.  where  Uiere  is  likwiee  anodwr  proof  of 
fSbt  oocnncBoe  of  the  bonce  of  the  beaver  in  this  oonntijr,  in  addition  la 
tliooe  whkh  Mr  Naiu.  has  so  caieftillj  collected,  in  the  Bdinhmgh  FbSL 
Jooraal,  voL  L  p.  177.  ^  A  great  many  haras,  heads,  and  bones  of  mw^ 
nl  kinds  of  deer,  the  horns  of  the  oatefqie,  the  heads  and  tnshs  of  boais,  the 
heads  of  featery,  Ac.  are  also  fonnd  in  it ;  and  I  have  been  told,  tlMt  aome 
hnman  bones  have  been  fbnnd ;  but  I  never  saw  anj  of  these  m7adi;thoag|i 
IhaveofalltheoUien.''    PUL  Tkans.  1757,  p^  IIS. 

t  Large  horns  of  a  stag,  diiibring  in  siae  from  the  present  kind*  are  ft<^ 
qasntly  dug  up  tnm  maiMieds,  bat  whether  they  are  the  relics  of  a  dtaliiet 
species,  or  only  of  a  vaziety ,  has  not  been  determined*  The  icnnina  of  a 
adlow«deer  and  oz  likewise  occnr.  The  scuUs  of  the  latter  are  ao  anpsiloi 
in  rin  to  those  of  the  present  races  in  the  Highlands,  which  are  ncaral  to  9 
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There  are  no  extinct  Inrds  known  in  Britain,  but  the 
of  numy  extinct  qpecies  of  amphibia,  fishes,  parti- 
caakrfy  diariL%  cnifltaoea,  mollusca,  and  zoophytes,  occur  in 
■htiadanre  in  the  flcetz  and  tranaticm  strata.  The  fossil 
indeed,  probaUy  exceed,  in  the  moUusca,  at  least, 
mimberB  which  live  in  the  present  day. 


&  KaiuraU$ed  Animals. — ^These  are  the  natives  of 

oountries,  which  have,  by  accident  or  dengn,  been 

trmwlated  into  our  own.    A  few  of  these  continue  unre- 

rliwifd,  as  the  brown  rat,  {feasant,  and  several  species  o^ 

fiah;  while  others  depend  on  our  protection,  as  nearly  all 

CMT  domestic  Urds.    Much,  however,  remains  to  be  done 

in  tUs  branch  of  natimial  industry. 


CHAP.  HI. 

I 

Economical  Uses  of  Animals. 

aT  b  impossible  to  enter  in  detiul  on  this  part  of  the  sub* 
ff^  wluch,  of  itself,  might  furnish  materials  for  several  vo* 
i^OBei  We  must  therefore  content  ourselves  with  a  very 
fcv  remarks  on  the  Food,  Clothing,  and  Medidne,  together 
^  materials  for  the  arts,  which  we  derive  from  the  sub-> 
J^  of  the  animal  kiiuEdom. 


!•  FoodL-^Man  emjdoys,  as  articles  of  food,  animals  be* 
''^^^P^  to  every  class,  from  the  quadruped  to  the  iooph]rte 
^  tome  cases,  he  makes  choice  of  a  part  only  of  an  animal, 

*^*»ti,  If  to  kad  to  the  coodution,  thoi  they  beioiifed  to  a  wcU  invktd 
**%r  fwlMbiy  to  the  white  cattle  which  are  ftOl  preeerved  in  a  wild 
^  •  fcw  p«lu  la  difltecnt  parte  of  the  kiogdom. 
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in  other  cases,  he  devours  the  whole.  He  kills  and  dMsc 
some  animals,  while  he  swallows  others  in  a  lire  state.  Til 
taste  of  man  exhibits  still  more  remarkable  differetioes  of) 
national  kind.  The  ammals  which  are  eagerly  sought  lAe 
by  one  tribe,  are  neglected  or  deq)ised  by  another.  Eta 
those  which  are  prized  by  the  same  tribe  in  one  age,  weete 
jected  by  their  descendaiits  in  another.  Thus,  the  seals  anc 
porpoises  which,  a  few  centuries  ago,  were  eaten  in  BriCun 
and  were  presented  at  the  feasts  of  kings,  arc  now  rejeettfi! 
by  the  poorest  of  the  people  *. 

Man,  in  general,  prefers  those  quadrupeds  and .  lat& 
which  feed  on  grass  or  grain,  to  those  which  stibnst  oi 
flesh  or  fish.  Even  in  the  same  animal,  the  flesh  is  not  al 
ways  of  the  same  colour  and  flavour,  when  ceMtnpelled  M 
subsist  on  different  kinds  of  food.  The  feeding  of  black 
cattle  with  barley  straw,  has  always  the  effect  of  giving  tc 
their  fat  a  yellow  coloun  Ducks  fed  on  grain,  have  flesh 
very  different  in  flavour  from  those  which  feed  on  fish. 
The  particular  odour  of  the  fat  of  some  animals,  seemf 
to  pass  into  the  system  unchanged,  and,  by  its  presence, 
furnishes  us  with  an  indication  of  the  food  which  hii 
been  used. 

While  many  kinds  of  animals  are  rejected  as  uselen^ 
there  are  others  which  are  carefully  avcnded  as  p»uoMMi$, 
Among  quadrupeds-)*  and  Inrds,  none  of  these  are  to  be 
found,  while,  among  fishes  and  mollusca,  several  speciei 
are  to  be  met  with,  some  of  which  are  always  deleterious  to 
the  human  constitution,  wl  others  are  hurtful  onlj  at 
particular  seasons. 


*  See  some  account  of  the  quadrupeds  tnd  blidf  ancicnUy  oted  as  food 
i  PtHHAWT's  BrijU  ZooL  ii.  p.  726.  « 

-f*  The  liver  of  the  Arctic  bear  is  stated  to  be  deleteriotm,  bf  that  mt 
roxnpl»hcd  navigator.  Captain  Scorcsby.    Arctic  Regions^  roL  i.  |i.  520. 
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2*  Cloihingf^^The  use  of  skins  as  articles  of  dress,  is 
uciily  coend  with  our  race.  With  the  progress  of  dTiliza- 
UoQ,  Ae  fur  itself  is  used,  or  the  feadiers,  after  having 
bea  subjected  to  a  variety  of  tedious  and  frequently  com- 
pEcited  processes.  Besides  the  hair  of  quadrupeds,  and 
the  feadiers  of  birds  used  as  clothing,  a  variety  of  products 
of  the  animal  kingdom,  as  bone,  shells,  pearls,  and  corals, 
ireempbyed  as  ornaments  of  dress,  in  all  countries,  how- 
ever dtSerent  in  their  degree  of  civilization. 


i,'Medicine. — The  more  efficient  products  of  the  mine- 
nl  kingdom,  have,  in  the  progress  of  the  medical  art,  in  a 
peit  measure  superseded  the  milder  remedies  furnished 
ky  anmals  and  vegetables.  The  blister-fly,  however,  stiU 
nnttiis  without  a  rival ;  and  the  leech^  which  may  here  bet 
Botked,  b  often  resorted  to  when  the  lancet  can  be  of  no. 


1  Jfi&^-^The  increase  of  the  wants  of  civilized  life^* 
edit  for  fresh  exertions  to  supply  them,  and  the  animal 
loQldoin  still  continues  to  fumidi  a  copous  source  of  ma« 
fniab.  Each  class  presents  its  own  peculiar  offering,  and 
^  stores  which  yet  remain  to  be  investigated,  appear  i 
^xbnittiUe. 
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PART  II. 

THE  METHOD  OF  INVESTIGATING  THE 
CHARACTERS  OF  ANIMALS. 


In  Older  to  render  complete  the  history  of  any  specia 
■mmal,  it  is  necessary  to  examine  the  peculiar  charactei 
all  those  systems  of  oif;an8  which  have  been  noticed  in 
first  volume  of  this  Work,  and  to  ascertain  those  laws  wi 
reguhite  its  physical  and  geographical  distribution.  As  i 
method  of  investigation  is  both  laborious  and  diffictrit 
has  been  successfully  practised  by  few.  The  greater  ni 
ber  of  naturalists  have  rested  satis&ed  with  an  examinal 
of  the  external  characters  of  animals,  and  have  overlool 
those  wluch  are  furnished  by  their  internal  structure, 
order  to  form  a  correct  ofnnion  of  the  merits  of  these  i 
ferent  methods  of  investigauon,  we  ought  to  bear  in  mi 
thatthehistmy  of  a  species  b  incomplete,  when  itsextei 
characters  only  have  been  determined ;  that  many  of  tl 
diaracters  are  liable  to  change,  and  are,  conseqoendy, 
to  mislead.  The  characters,  on  the  other  hand,  furnished 
structure  are  more  permanent,  yield  more  certain  resu 
and  are  more  engaging  to  a  philosophical  mind.  On  1 
important  subject,  however,  it  will  be  necessary  to  go  no 
into  detail,  and  to  consider  what  those  different  charac 
are,  and  how  they  arc  asccrtwned* 
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CHAP.  I. 


EXTERNAL  CHARACTERS 


^^ATiTRAUSTs  usually  employ,  as  external  characters,  the 
narb  which  are  furnished  by  colour,  dimensions,  weight, 
^ad  ahspe.  On  each  of  these  we  shall  now  offer  a  few  ob- 
scrvatioDs. 

1.  Coloi^-.— This  character,  the  most  attractive  to  the 
^  his  engrossed  a  great  share  of  attention.  In  many 
doci^iCim,  of  birds,  for  example,  it  is  the  only  character 
^M  is  employed,  by  omitholo^sts,  in  the  discriminatioD 
tf  ipedes.  But  this  character,  we  have  seen,  varies,  in  many 
CMM,  with  age,  season,  and  sex ;  so  that  an  implicit  reliance 
<n  in  indications,  unless  where  the  changes  have  been  pre- 
^liH^  ascertained,  must  be  apt  to  mislead.  Accordingly, 
^  find  individuals  of  the  same  species  exhibiting  different 
cdDQied  plumage,  according  to  circumstances,  which  have 
l»n  exalted  to  the  rank  of  qiedes,  and  much  confusion, 
•sooiequenoe,  introduced  into  the  arrangements  of  the 
<»idttlog^  Similar  errors  have  been  committed  with  spe- 
^of  almost  every  class.  Indeed  it  seems  doubtful,  whether 
Aipeoes  ought  to  be  constituted  from  characters  furnished 
b]r  colour  alone.  Even  where  the  colours  appear  fixed, 
^'^mariu,  of  a  less  suspicious  kind,  will  readily  be  de- 
tected. 

It  vas  for  a  long  time  a  matter  of  regret  among  natural- 
■^  ^  general,  that  no  uniform  nomenclature  for  odours 
^is  €m)iloyed,  so  that  it  was  frequently  impossible,  in  the 

^OL  n.  H 
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perusal  of  the  description  of  a  mineral,  plant,  or  aninudi  i 
judge  accurately  of  its  colour,  from  the  terms  in  which  i 
was  expressed.  This  evil  is  in  a  great  measure  removed,  b 
the  introduction  of  tables  of  colours,  with  examples.  Tb 
best  of  these,  for  the  purposes  of  natural  history,  and  oi 
which,  we  believe,  to  be  extensively  used,  is  executed  by  It 
Syme  of  Edinburgh,  an  accomplished  punter  of  objects  i 
natural  history,  and  an  accurate  judge  of  cdours'^.  It 
a  work  which  every  naturalist  should  possess ;  and  it  wait 
be  of  very  great  advantage  to  science^  were  it  gencnd 
adopted  as  a  standard  of  colours. 

8.  D%mensions.''^ln  all  animab  there  is  a  detemuiii 
size,  which  the  body,  if  in  health,  and  placed  in  &V01111I 
circumstances,  is  destined  to  attmn.  A  knowledge  of  .1 
dimaisions  of  an  individual  is,  therefore,  of  great  use  in  t 
ahUng  us  to  ascertain  the  q)ecies  to  wbidi  it  belongai  T1 
is  a  character,  however,  which  ought  to  be  employed  wj 
caution,  as  the  circumstances  on  which  its  value  dqpen 
are  subject  to  much  variaticm.  Young  Miinuik  are  sniil 
than  (dd  ones,  and  often  exhibit  a  different  propcMtiaa 
parts.  The  males,  in  quadrupeds,  are  larger  than  t 
females;  wlule,  among  insects,  and  even  some  Urds,  t 
females  exceed  the  males  in  their  dimensionsb  But  m 
in  the  incUviduals  of  the  same  species,  climate  exeraaii 
powerful  influence*  When  near  the  limits  of  their  g 
graphical  distribution,  the  growth  is  counteracted,  tbe  n 
tive  dimenaons  of  the  parts  vary,  and  the  ordinary  stai 
ard  of  size  ceases  to  be  a  criterion  of  the  species. 


*  ^  Womer^t  Nomendatore  of  Coloort,**  by  Patmck  Syms,  io 
pAfaitcr,  Edinbuigh ;  pti^ter  to  the  Wemeriaa  md  Horticuitiiral  SacM 
Edinlmrgh.,  1  voL  ISmo,  1614^ 
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^^  iKxnenclature  employed  to  express  aze,  is  taken,  ifi 
^  eountzy,  from  the  ordinary  standards  of  length.  In 
Sntiii^  the  English  inch,  and  its  fractional  parts,  are  imi* 
^<aidlj  emplojed. 

&  IFei^gM.— Almost  every  circumstance  which  operates 
m  vnying  the  dimensons  of  animals,  likewise  exercises  d 
povoful  influence  on  their  weight.  On  this  account  it  is 
to  consider  the  age  and  sex  of  the  animal,  the 
of  the  year  in  which  it  has  been  kiUed,  and  its  habit 
of  body.  The  wdght,  in  this  country,  is  usually  expressed 
lygiwns  and  other  fractions  of  a  pound;  but  it  does  not 
^ipear  that  the  same  kind  of  weight  is  generally  used. 
Apotfaeearies  wdght  is  the  most  convenient  in  its  divi- 


4i  Stope.— The  characten)  furnished  by  colour,  uze,  and 
^^ei^it,  are  influenced  by  so  many  drcumstances,  that  it 
diiBcult  to  avcnd  all  sources  of  error.  It  is,  for- 
ty, otherwise  with  shi^.  Many  of  the  soft  parts  of 
nideed,  vary  considerably  in  thdr  form,  according 
^  their  condition  with  regard  to  fatness;  but  m  all  the 
l^ttd  pidtts,  or  those  which  are  m  constant  exercise,  the 
b  subject  to  litde  change.  The  form  of  tlie  bill  of 
and  the  teeth  of  quadrupeds,  seldom  varies,  while 
in  the  rise,  wi^ht,  and  colour  6f  the  body,  are  fre- 
The  breadth  of  a  bird,  taken  from  the  tips  of  the 


*  la  taking  die  dimennons  of  ai^inmlv,  a  small  foot-rule  is  usually  employ- 
*At  btt  a  pieee  of  tape»  with  the  divisions  marlicd  upon  it,  is  in  many  cases 
*■«  caoTCBknt.  For  the  detenninatSon  of  the  weight,  a  tuhe,  with  *  spiral 
•*^'»htt  and  index,  is  the  most  expeditious.  AUowanee  abonld  be  made 
^m  Ion  of  blood  the  animal  may  have  sustained,  or  the  inoeaae  to  its 
*<%k  from  the  shot  with  which  it  has  been  killed^  In  the  case  of  small 
^^  tiK  last  pnctothm  Is  indispensably  necessary. 

H  9 
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extended  wings,  is  not  always  tlie  same,  in  the  individual 
of  the  same  spedes.  But  the  outline  of  the  wing,  where  al 
the  feathers  are  at  full  growth,  and  the  shape  of  the  fti 
thers,  especially  the  primaries,  furnish  characters  which  warn 
be  confided  in.  The  more  specific  the  purpose  of  any  organ 
or  any  part  of  an  organ^  the  fewer  variations  take  place  ii 
the  forms  which  are  exhibited. 

It  is  a  matter  of  regret^  that  hitherto  so*  Kttle  attentM 
has  been  pud  to  the  characters  furnished  by  the  shape*  i 
the  descriptions  of  animals^  which  have  been  drawn  iq; 
The  task  is  not  a  difficult  one;  and  the  nomendatun 
usually  derived  from  well  known  forms  tp  which  definit 
terms  are  affixed^  is  of  easy  application.- 

The  naturalists  who  exclusively  employ,  in  the  daMfl 
cation  of  animals,  the  marks  furnished  by  the  external  ciu 
racters,  usually  take  some  notice  of  the  places  to  which  ani 
mals  resort,  denominated  the  Station,  or  HabiUU. 

The  exammation  of  this  character  can  only  be  carried  o 
successfully  in  the  natural  haunts  of  the  species.  In  thoi 
places,  the  instincts  of  their  nature  are  exhibited  in  actioo 
and  we  can  trace  the  motions  which  are  executed,  and  tb 
ends  which  these  are  destined  to  accomplish.  Whod  cii 
cumstances  do  not  permit  us  to  conduct  this  examinatio 
in  the  situations  which  animals  ordinarily  frequent,  we  ten 
what  is  termed  a  Menage  ;  and  endeavour,  in  a  ooofioe 
slate,  to  study  those  manners,  which,  in  a  wild  state,  wei 
precluded  from  our  observation.  The  aquatic  anitnidg  ar 
the  most  difficult  to  preserve  in  a  living  state ;  they  have 
consequently^  presented  so  many  obstacles  to  an  examinatioi 
of  their  manners,  that  naturalists  remain  comparatively  i| 
norantof  their  history. 

The  terms  which  are  usually  employed  to  express  th 
relations  of  the  diJBTerent  parts  of  the  animal  frame,  are  ad 
dom  so  much  restricted  in  their  signification  as  to  preven 
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vmAifpity.  Dr  Barclay,  inreference  to  the  anatomy  of  the 
liiimin  body,  has  succeeded,  in  his  work  on  Nomenclature, 
whidi  we  have  had  occasion  to  quote,  in  removing  much 
of  'das  ambiguity,  by  the  employment  of  restricted  terms, 
to  cKpress  the  ooncUtions  of  position,  aspect,  and  connection. 
Were  this  Nomenclature  generally  adopted  by  .zoologists, 
Much  confusion,  which  at  present  prev^,  might  in  future 
be  avoided.  The  following  remarks  may  be  of  some  use  to 
the  reader,  until  an  opportunity  presents  itself  of  consult- 
ifl|g  the  valuable  Work  of  this  distmguishetl  anatomist. 

The  Merial  Plane  is  supposed  to  be  perpendicular  to  the 
honioD,  when  a  horse,  for  example,  is  standing  in  a  natural 
and  it  divides  the  body,  from  back  to  breast,  and 
the  head  to  the  opposite  extremity,  in  two  equal  parts, 
edge  of  this  plane,  passing  along  the  back,  is  termed 
^iie  Dorsalf  while  the  opposite  edge,  passing  along  the  belly, 
H(  termed  the  VetUral  edge.  Dr  Barclay  terms  this  last 
^d(|^  the  Sternal.  Strong  objections  occur  to  the  use  of 
^lui  term,  in  such  an  extended  sense.  The  terms,  back  and 
WHj,  which  the  terms  dorsal  and  ventral  express,  are  used 
V  dinr  most  extended  sense,  to  denote  the  whole  extent  of 
Wlh  edges  of  the  mesial  plane,  and  are  applicable  to  nearly 
cvciy  animal.  The  term  sternal,  from  stemuniy  expresses 
^^  a  soudl  portion  of  one  of  these  edges,  and  is  alone  ap- 
plieabk  to  the  vertebral  animals. 

If  we  restrict  the  phrases,  dorsal  and  ventral,  to  express 
^■^  edges  of  the  mesial  plane.  By  what  terms  shall  we  de- 
spite its  extremities?  The  terns  coronal  and  sacral^ 
wiiicii  soffidently  mark  the  terminations  of  the  mesial  plane 
itai,  would  indicate,  in  the  lower  animals,  places  consi- 
ly  removed  from  either  end.  It  would  be  of  import- 
therefore,  to  avoid  tlie  use  of  phrases  so  very  limited 
4%eir  application,  or,  when  extended,  too  apt  to  mislead. 


118  PHILOSOPHY  OF  ZOOLOGY- 

Fterfaaps  the  tenns  anieal  and  rdral  BUty  appear  i 
priate,  the  former  expressing  the  extremity  at  the  hea 
latter  its  opposite. 

Tht  lateral  plane  is  supposed  to  intersect  the  mesial 
at  right  angles.  Its  extremities  are  designated  by  the 
terms;  but  its  edges  are  termed  dexiral or  rinisiral^Bt 
ing  as  they  are  situated  on  the  right  or  1^  sides,  th 
man  body  being  the  standard. 

When  the  body  is  flattened  along  the  edg^  of  i 
these  planes,  there  are  particular  terms  used  which  €& 
this  condition.  Thus  depression  refers  to  a  flatten] 
the  dorsal  aspect,  while  compression  indicates  the  flat! 
to  be  <m  the  side. 

The  length  of  the  body  is  usually  measured  aloo 
mesial,  and  the  breadth  across  the  lateral,  plane. 

Instead  of  the  terms  internal  and  external,  those  o 
tral  and  dermal,  or  peripheral,  have  been  substitutcc 
propriety.  The  term  dermal  applies  to  the  skin,  or  ex 
covering  of  the  body,  or  any  organ ;  while  the  tenn 
pherci  expresses  the  surface  of  any  included  organ. 

All  these  terms,  which  thus  end  in  or  or  a/,  are  { 
tives,  and  are  restricted  in  their  signification  by  the 
tion  of  the  terms  pasMony  cofmection,  or  asped,  Thu 
cxifice  of  an  organ,  with  a  central  aspect,  will  indici 
direction  towards  the  centre.  An  organ  having  a  « 
position^  is  one  atuated  at  or  near  the  sternum ;  whik 
nal  connection  would  intimate  its  union  with  the  steni 

As  these  terms  frequently  occur  in  composition,  ^ 
their  use  as  a^ectives  would  render  circumlocution  i 
sary,  the  learned  author  of  the  work  on  Anatomical  N< 
clature  already  alluded  to,  recommends  their  convenia 
adverbs^hy  uniting  to  them  the  termination  ady{or  rathe 
whidi  is  similar).  This,  however,  is  a  termination  in  the 
lish  language  appropriated  tc/st|bstantives,  and  inva] 


CHABACTER8  OF  ANIMALS.  119 

^^ffcaaes  repetition  of  the  same  quantity,  or  continuation. 
'^  me  it  by  DO  means  necessary,  as  many  of  these  adjec- 
^'^  hanng  the  termination  fy,  are  ahready  employed  in 
^  En^di  language  as  adverbs,  as  cen^nfiy,  andlateraBff; 
'Od  all  the  cithers  can  admit  eaaly  of  a  similar  change. 
^he  termination  en  has  likewise  been  proposed,  to  limit 
dioe  different  terms,  to  express  connection.     In  the  Eng- 
fidi  language,  this  termination,  when  not  a  sign  of  the  plu* 
imI,  uraally  expresses  compoation.     Besides,  it  is  seldom 
m  description,  we  are  called  upon  to  express  amply 
It  is  necessary  that  we  exprces  the  kind  of  con- 
Thus,  a  radien  muscle  may  be  regarded  as  one 
oonneeted  with  the  rad&uSj  but  the  kind  of 
is  not  stated.    On  the  other  hand,  a  muscle  of 
nodU  origin  or  imertionj  is  one,  the  connection  of  which 
MS  thus  shortly  and  distinctly  expressed. 

In  many  eases,  when  q)eaking  of  the  extremities  of  an 

orpn,  we  may  use  the  terms  central^  baaelary  or  proximal^ 

\a  cipress  the  one  whidi  is  ntuated  nearest  to  the  body,  or 

Its  CQitie;  and  peripheral,  dermal,  or  distal,  to  expres&Tthe 

<A(r  wBdi  is  most  remote.    The  base  and  (y^fexj  ihejured 

^fite  extremity,  are  terms  which  may  sometimes  be  sub- 

ititQlcd  with  advantage. 

It  must  appear  obvious,  that,  with  all  the  knowledge 
^"ca  extarnal  characters  can  convey,  there  is  yet  wanting  a 
P^  deal  of  information  respecting  those  conditions  of 
'^'^^ctiiie  whidi  influence  the  manners  of  specie^.,  limit  their 
•*"%  and  give  indications  of  thrir  natural  alliances. 


.   *      1  ;  I    .  w  i    I    I 
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CHAP.  II. 


INTBNAL  CHABACTBRS. 

Xhs  cxAininalion  of  the  internal  characters  of  animals  I 
hitherto  been  chiefly  carried  on  by  those  who  have  practk 
the  art  of  dissecting,  as  connected  with  medical  studi 
Among  many  naturalists,  the  examination  of  the  structi 
of  animals  is  considered  uniSiecessary,  with  a  view  to  th 
classification,  however  useful  it  may  be  to  the  phyadbg 
There  has  resulted  from  this  n^lect  a  superficial  method 
examining,  describing,  and  arran^bg  animals,  observabk 
many  works  on  zoology ;  great  importance  being  attached 
characters  drawn  from  organs  remotely  connected  with  tb 
most  essential  in  the  functions  of  life.  Sounder  views,  he 
ever,  are  now  entertamed  by  the  most  distinguished  si 
porters  of  the  science  The  internal  structure  of  ai^ifniUf 
now  investigated,  in  order  to  explain  their  functions;  a 
the  methods  of  classification  which  are  employed,  owe  th 
stability  to  the  justness  of  the  views  entertained  of  their  pei 
liar  organisation.  The  employmentof  the  external  chanurt 
requires  little  labour  or  reflection,  and  the  accuracy  of  t 
results  is  at  all  times  doubtful.  The  use  of  the  inten 
characters  presupposes  considerable  exertion  and  patien 
but  the  results  are  to  be  depended  upon.  Manual  dn 
terity  is  indeed  requisite,  but  it  can  be  acquired  by  pn 
tice. 

In  order  to  examine  the  internal  structure  of  an  anin 
with  any  degree  of  success,  some  attention  is  required  to 
condition  at  death.     In  many  molluscous  animals,  the  < 
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£sns  are  found  in  such  a  state  of  contraction,  that  it  is  dif« 
feilt  to  determine  either  their  form  or  structure ;  the  feeL 
crs  are  withdrawn ;  the  entrance  to  the  pulmonary  cavity 
is  doled,  and  the  whole  body  distorted.     These  evils  may 
be  in  some  measure  removed,  by  suiFering  the  animal  to  die 
slowly  in  water ;  by  dropping  it,  when  in  an  expanded  state, 
into  boiling  water,  or  by  removing  the  shell.  In  many  cases, 
wfane  «wFn«»^ifttP  dissection  is  impracticable,  the  animal  is 
immersed  and  preserved  in  spirits  of  wine.     In  this  state, 
faoverer,  every  part  becomes  corrugated,  and  the  dissection, 
at  a  lubsequent  period,  requires  the  cautious  maceration  of 
the  parts  in  water,  and  furnishes  results  which  are  not  al- 
wi^  to  be  depended  upon.     Previous  to  the  dissection  of 
anadsi  with  soft  external  parts,  variable  in  the  forms,  it 
ia  of  great  importance  to  observe  their  characters  in  a  living 
Hate,  the  forms  which  they  assume,  and  the  motions  they 
m  oapaUe  of  performing.     The  errors  which  have  result- 
ed from  the  absence  of  this  previous  knowledge,  are,  we 
far.  nnnieKmB. 

In  the  course  of  dissection,  it  is  necessary  to  keep  the 
*Agect  under  examination  in  a  steady  position.  In  the 
vger  animals,  the  methods  of  accomplishing  this  end  arc 
^''vioiit.  In  the  smaller  kinds,  which  are  soft,  it  is  conve- 
<ii<iit  00  place  them  on  a  board,  covered  with  cork  or  soft 
*tt,to  which  they  can  be  fixed  by  long  pins ;  when  hard, 
tt  18  usual  to  employ  a  vice  or  forceps. 

In  examimng  the  character  of  the  soft  parts  of  animals, 
>n  otr,  it  is  frequently  impracticable  to  prevent  the  differ- 
^  portions  from  pressing  upon  one  another,  and  interrupt* 
^  the  progress  of  dissection.  This  evil  is  easily  obviat- 
«*»  by  perfcHining  the  operation  in  Tcatcr.  The  surround- 
iDg  fluid  suspends  the  different  parts,  and  keeps  them  in  a 
**toal  poation,  and  enables  the  eye  more  readily  to  dis- 
c<w«r  their  structure  and  connection.     In  tracing  tlic  viscc- 
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ra  of  molluscous  animaLi,  insects 
siblCy  without  the  use  of  water, 
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.  ::^^  :irc  found  filled,  af- 
;ir.iinal,  which,  by 
trace  their  course,  yet 
nt y  state.    It  is  usual  to  in) 
^^  -i.  with  air  from  a  blowpipe 
iincnsions  and  distributions 
Instead  of  air,  vxrter  is 
.   liiiiral  state,  or  charged  with  glue^ 
^  .«A?ang,  or  with  different  colours. 
^MT«  '-oe  dErection  of  the  different  parts: 
Avqoently  employed,  where  the 
«il  saificient  strength  to  resist  its 
..^ofvqccUon  is  formed,  of  a  mixture 
V  and  colouring  matter,  which, 
tj  ixm  to  exhibit  the  ramifications 
^a^Buml  position  \     In  some  coses, 
^MCivded  by  diluted  nitric  acid,  for 
more  distinctly  the  wax  cast3  of 
g««ilw»  of  the  bones  of  the  ear,   of 


UK  1  •  i 


T 


J.. 


♦    V 


.»•     ■ 


^    > 


•  jt.>|ii.untcd  with  the  ::rt  of  injcrting,  and 
4M^«  ivii9u'^i.  with  adl.inla£^^  *•  The  At:a» 


CHARACTERS  OF  ANIMALS.  18S 

ifrimJ  fat  flome  time,  and  substitute  a  fresh  portion  in 
ki  Asid.  If  tlie  object  has  remained  a  sufficient  lei^^  of 
tisM^  the  diflbient  layers  of  whidi  it  conasts  will  separate 
>Hil^i  and  a  structure  will  be  developed,,  which  its  cNriginai 
mwianw  would  not  have  led  one  to  expect. 

The  principal  use  of  maceration  in  water  is  to  separate 
liienfter  parts,  and  to  expose  the  daiser  firamework  of  the 
cigSDflk  It  is,  however,  in  many  cases  expedient  to  reverse 
duipfooess,  to  abstract  the  hard  parts,  with  the  view  of  ob- 
■ning  the  distiibutiooi  of  the  scoter  parts.  The  maoerat- 
Wf  fluid  employed  in  this  case  is  an  ocid^  usually  the  mu* 
m6^  diluted  inih  water,  as  this  menstruum  exercises  but 
ifidde  action  on  the  soft  parts.  When  bones,  shells,  or 
•onb^  are  steeped  in  a  fluid  of  this  kind,  the  earthy  matter 
ii  shitiicted,  and  the  cartilaginous  baas  is  Jeft  behind, 
fiWsring  in  ita  arrangement  its.  mode  of  growth  and  intU 
mie  itnicture. 

Fmpiently,  the  organs  are  so  much  covered  with  fat, 
V  to  be  concealed  from  the  view  of  the  observer,  and  to  be 
n  •  great  measure  protected  from  the  action  both  of  wa. 
^  and  adds.  In  such  cases,  col  oi  turpentine  is  usually 
ci^^hlyed,  in  which  the  fiit  readily  dissolves.  This  method 
Wtooc'^ssfiilly  em{doyed  by  Swammsrdam,  in  lus  exami* 
Vitionof  the  viscera  of  insects. 

2.  CoagtilaiiofL'^Manj  small  animals,  and  some  of  the 
P^rti  of  larger  animals,  are  so  soft  and  tender,  as  scarcely 
to  admit  of  examination  in  their  natural  state.  In  some 
^^ttes  they  are  exposed  to  cold  and  suflered  to  freeze.  In 
P*>tt»l,  however,  the  rcquidte  degree  of  firmness  is  com- 
'I'lQucated  to  them,  by  immersing  them  in  alcohol  or  vi- 
^^.  In  many  cases,  in  attempting  to  trace  the  course 
^  vessels,  their  walls  are  found  so  thin,  arid  their  contents 


124  PHILOSOPHY  OF  ZOOLOGY. 

80  fluid,  as  to  render  the  examination  extremely  difficdtr 
Where  the  contained  fluid  is  of  an  albuminous  nature,  «■ 
in  the  ordinary  circulating  fluids,  its  coagulation  is  eanljs 
effected  by  4dcohol  or  vinegar.  Sometimes  sudden  immev- 
aon  in  boiling  water  is  more  convement  Where  the 
tents  of  the  vessel  are  chiefly  gelatine,  as  in  the  dorsal 
ael  of  insects,  tannin  has  been  successfully  emfdoyed  hi  itfli 
coagulation. 

8.  /n^er^ion.—- Although  the  veins  are  found  filled,  af- 
ter death,  with  the  blood  of  the  animal,  which,  by  being; 
coagulated,  enables  us  readily  to  trace  th^  course,  yet  th^ 
arteries  are  frequently  in  an  empty  state.  It  is  usual  to  inject: 
these  and  other  empty  vessels,  with  air  from  a  blowpipe 
glass  tube,  by  which  their  dimensions  and  distributions 
more  distinctiy  displayed.  Instead  of  air,  water  is 
times  used,  either  in  its  natural  state,  or  charged  with  ghie^ 
which  gelatinises  upon  cooling,  or  with  different  colours, 
to  pcnnt  out  more  clearly  the  directionof  the  different  part& 
Qtiickriher  is  likewise  frequently  employed,  where  the 
coats  of  the  vessels  are  of  sufBdent  strength  to  resist  its 
weight  Another  kind  of  injecticm  is  formed,  of  a  mixture 
of  bees-wax,  resin,  turpentine,  and  colouring  matter,  which, 
when  cold,  is  sufficienUy  firm  to  exhibit  the  ramifications 
of  the  vessels  in  their  natural  position  *.  In  some  cases, 
the  exterior  vessels  are  corroded  by  diluted  nitric  acid,  for 
the  purpose  of  exhibiting  more  distinctiy  the  wax  casts  of 
their  interior.     The  cavities  of  the  bones  of  the  ear,   of 


*  Those  who  wish  to  become  acquainted  with  the  art  of  injecting,  and 
preparing  the  organs  of  animals,  may  consult,  with  advantage,  ^*-  The  Aua» 
tomical  lustructcw,**-  by  Thomas  Pole,  ISmo,  London  1613^ 
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^bells  and  oorals,  are  filled  with  wax,  or  even  metal,  and 
^bc  external  parts  then  abstracted  by  adds. 

In  many  animals  of  small  aze,  it  is  impossible  to  obtain 
MInfitUiiji  infiormation  concerning  their  internal  structure. 
Tilt  rdalions  of  such,  therefore,  with  other  animals,  can 
onty  bt  guessed  at,  under  the  guidance  of  analogy.     Since 
tlie  examination  of*  the  external  appearances  of  animals  has 
been  conducted  with  care,  and  extended  to  the  minuter 
diniiictioQS  of  form,  naturalists  are  now  better  qualified, 
bj  a  knowledge  of  the  degree  of  resemblance,  to  determine 
"wliit  value  is  to  be  attached  to  external  characters,  as  in* 
of  internal   structure.     Formerly,  a  very  few 
of  resemblanoe  were  considered  sufficient  to  warrant 
theinSerenoe  of  mmilarity  in  internal  structure,  and  justify 
^  inaertkxn  of  the  qpecies  thus  compared,  in  the  same 
VBm,    Such  hasty  comUnations  are  frequent  with  Lin* 
'^■us,  especially  among  the  mollusca.    From  a  slight  re^ 
*%Uanoe  in  the  form  of  the  aperture  of  the  shell,  he  in- 
duded  in  the  same  genus,  animals  which  breathe  by  means 
^^bond  lungs,  which  are  oviparous  and  ovoviparous, 
^l^ich  have  the  sexes  separate  or  united  in  the  same  indivi* 
^^^mL    The  repeated  exposure  of  such  incongruous  oonfor- 
''^tioDS  has  led  naturaUsts,  before  inferring  a  resemblance 
'  iittemal  structure,  to  be  convinced  that  there  is  a  very 
*^<t»iig  resemblance  externally ;  and  even  with  all  this  cau- 
it  may  be  questioned  if  a  resemblance  of  external  fcxrm 
the  conclusion  of  a  similarity  <^  internal  structure. 
^^1,  perhaps,  nine-tenths  of  the  species  of  animals  which 
■f^   known,  rest  their  claims  to  their  present  place  in  the 
*f«tcm,  to  the  adoption  of  such  a  rule.     Every  year,  how- 
ever, demonstrates  its  fallacy,  and  produces  corresponding 
T'c^utions  in  the  systems  of  arrangement 

In  the  case  ot  small  animals,  the  external  characters  and 
imenial  structureof  which  cannot  be  investigated  by  any  of 
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the  methods  already  pcnnted  out^  another  instmment  is 
ployed,  tike  MicroBcope-^icaxcsHy  more  remarkaMe  for  tin 
extent  of  diaooyery  which  it  has  yidded,  than  fiir  Hi 
{hiitfuhiess  of  error.  In  using  this  instrumtnt,  ao  mud 
depends  on  the  dexterity  of  Ae  obsenrar^  the  oooditioii  d 
the  eye,  and  the  distribution  of  the  light,  that  it  is  eaoead 
ingly  difficult  to  avcnd  error.  We  have  abieady  poinlad 
out,  in  the  case  of  the  shape  of  the  globules  of  the  Uood»  i 
very  remarkable  example  of  discordant  results,  in  the  mioro 
soopicalexamination  of  the  same  object  by  diffisrent  obserfeni 
Numerous  examples  of  the  same  kind  might  be  referied  to^ 
in  the  highly  magnified  representations  of  the  parts  of  tk 
same  animals,  as  given  by  different  naturalislSrf  Indeed, 
no  gveat  confidence  can  be  reposed  in  the  aocumey  of  sufll 
des^^ns,  where  the  sources  of  deception  are  so  numeroiis; 
and  where  the  imagination  is  often  permitted  to  guidb  tin 
hand,  while  delineatii^  appearances  but  obseurdy  pcv 
crived  by  the  eye. 

In  the  examination  of  objects  with  the  nncroscope^  it  k 
of  great  importance  to  empby,  at  the  first,  a  smaU  m^gi» 
fjring  power,  to  enable  the  eye  to  take  in  at  one  view  a 
eonaderable  extent  of  surffiux,  and  perceive  the  relative  p» 
ntionc^  the  different  parts.  Higher  magnifiers  may  dm 
be  applied  in  succesoon.  Single  lenses  ore  seldom  used, 
where  the  focus  is  less  than  one-fifth  part  of  an  inch.  Al 
tins  focal  distance,  it  becomes  exceedingly  difficult  to  amd 
touching  the  objects,  and  if  their  surface  is  unequal,  llic 
relation  of  the  small  portion  which  is  distinctly  aeen,  gbb- 
not  be  traced  to  the  surrounding  parts,  the  image  of  which 
is  obscure.  It  is  of  unportanoe,  therefore,  to  endeavour  to 
gain  a  ditOnct^  rather  than  a  highly  magnified  image  of  an 
object. 

The  comptmhd  microscope  is  chieiyempbyed  when 
anmsement  is  the  object  in  view.    In  using  it,  the  eye  ii 
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I'M  10  mudi  fatigued,  as  the  image  of  the  object  appears 
uodcr  agreater  angles  and  of  an  agreeable  sofbicss.    But 
^hen  we    attanpt  to   employ  this   instrument   for  the 
fMuposes  of  diacorery,  there  is  reason  to  complain  of  the 
of  cBstinctnesB  in  the  image,  and  the  ill-defined  i^ 
of  its  outline.    Single  microsoopes  have,  there* 
ScsK^  obCttoed  the  preference  among  naturalists,  and  have 
yielded  all  the  most  valuable  information  concerning  minute 
olijects  whidi  we  possess.    They  were  employed  by  LsEfx^ 
wixHoxcK,  SfaXiLamz  AKi,  Ellis  and  Mulle  r.  The  most 
ooofoiient  form  of  the  instrument,  is  the  one  which  was  cm- 
pkjftd  by  £llis»  (with  the  addition  of  rackwork  to  move 
thettage  and  arm  of  the  lens),  and  described  by  him  in  his 
easy  on  Cofallines.  The  pocket-glass  or  i?bm2if(^a2ofrc^, 
it  the  simplest  form  of  the  angle  microscope,  and  constitutes 
*  Iff  rwinj  part  of  the  travelling  apparatus  (or  rather  daily 
dneas)  of  the  sookigist. 

In  the  examination  of  objects  with  the  microscope,  it  is 
^  importance  so  to  manage  the  light,  as  to  cause  die  rays 
*bicli  illuminate  the  object  proceed  from  one  point  This, 
^  tbe  case  of  the  sun,  is  easily  effected  by  making  the  nys 
^tjcf  throu^  a  hole  in  the  window-shutter,  or,  when  a 
Intip  is  used,  the  rays  may  be  received  through  a  hole  in 
*  alieet  of  pastboard,  and  all  the  superfluous  ones  excluded. 
The  intennty  of  the  light  may  be  increased  by  a  conden- 
uig  lens,  or  diminished  by  the  interpontion  of  plates  of  mi- 
cacrglaas. 

When  ammals  arc  exanuncd  in  water,  it  is  frequently 

a  mifcter  of  conaderable  difiiculty,  to  keep  the  lens  from 

tfl^idung  the  surface  of  the  fluid,  displacing  the  object,  and 

^ciaii(piig  the  investigation.      If  the  lens,  however,  be 

fixed  in  its  socket  by  means  of  wax,  so  as  to  prevent  the 

^itsr  readung  to  the  upper  surface,  it  may  be  kept  immers. 

^  ui  the  fluid,  and  much  practical  advantage  obtained 
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from  ita  situation.  There  is,  indeed,  a conaderableloas ol 
magnifying  power,  which  may  be  supplied  by  the  addhioi 
of  an  eye-glass  *,  or  second  lens. 

The  preceding  remarks  on  the  methods  of  investigatiDi 
the  external  and  internal  characters  of  animals,  indicate  tb 
means  used  in  acquiring  accurate  zoological  knowledge.  I 
is  now  necessary  to  enquire  into  the  difierent  methcxls  en 
ployed  in  communicating  this  information  to  others,  am 
to  point  out  their  advantages  or  defects.  DescripdaBl 
drawings  and  preparations  are  those  in  common  use. 

1.  DescripHons,^-In  attempting  to  communicate  a  dk 
tinct  representation  of  scenery,  it  is,  in  general,  necc—r 
to  avoid  a  minute  detail  of  circumstances,  and  rather  t 
make  choice  of  those  prominent  characters  which  hmf^ 
made  the  deepest  impression  on  our  own  minds.  The  us 
of  description  in  this  case,  is  merely  to  convey  an  outKne 
which  the  imagination  is  afterwards  to  fill  up.  The  end  ii 
view,  in  giving  descriptions  of  objects  in  natural  histoiy^  i 
widely  different  Each  description  is  intended  to  serve  m 
a  standard  of  comparison^  and  its  excellence,  consequently 
depends  on  the  accuracy  and  minuteness  of  details.  If  w« 
record  merely  the  more  obvious  appearances  of  the  indivi 


*  Dr  Bbswitbb,  in  hit  valtutble  «^  Treatise  on  New  Philoeophictf  loacn 
menu,"  gives  Uic  following  directions  for  fitting  up  a  miciosoope  Ibr  k 
spectlng  objects  in  water.  *^  The  otject-giass  of  the  compound  mien 
scope,  should  have  the  radius  of  the  inmiersed  surface  about  nine  times  tb 
focal  distance  of  the  lens,  and  the  side  next  the  eye,  about  three-fiiUis  of  tb 
same  distance.  This  lens  should  be  fixed  in  its  tube  with  a  cement  wUd 
win  resist  the  action  of  water  or  spirits  of  wine ;  and  the  tube^  or  the  pm 
of  it  which  holds  the  lens,  should  have  an  universal  motion,  so  that,  the  nl 
of  the  lens  may  coincide  to  the  utmost  exactness  with  the  axis  of  the  tvbi 
which  contain  the  other  glasses.** 


CHARACTERS  OF  ANIMALS.  1S9 

'^^uls  of  a  qiecies,  we  shall  probably  fix  upon  those  cha^ 
'^MOB  which  distinguish  the  genus,  and  which  are,  there^ 
tht^  common  to  all  the  species  which  it  includes. 

The  descriptions  in  Natural  Hbtory  are  daily  becoming 
laboured  in  their  details.  This  arises  from  the  in- 
of  species,  and  the  necessity  of  determining  the  cha- 
on  which  thdr  claim  depends.  Parts  are  now  stu- 
died with  care,  as  fumisliing  specific  marks  which  were  for- 
nscriy  overlooked  as  useless,  and  the  characters  by  which 
npeoBB  were  deagnated,  are  now  employed  to  distinguisli 
fiumlies  or  orders. 

In  Great  Britain,  during  tlie  latter  half  of  the  last  ocn- 

tuij,  descriptions  of  animals  were  usually  drawn  up  in  a 

^m  superficial  manner.     The  internal  structure  was  in  a 

grat  measure  overlooked,  and  the  more  obvious  varieties 

of  colour  were  selected,  rather  than  the  more  characteristic 

sppeuinoes  of  the  shape.     Such,  generally,  are  the  do- 

■cripdoDs  of  Pennant,  Shaw,  Denovan,  and  even  Mon- 

taoo.    This  is  the  more  surprising,  as  the  eminent  na- 

tonEsts  who  flourished  towards  the  end  of  the  seventeentli 

^beginning  of  the  eighteenth  centuries  (the  golden  age  of 

Britiih  Zoology),  excelled  in  tlie  minute  details  with  which 

dieir  descriptions  abounded.     The  writings  of  Listeb, 

WaLouGHBY,  Bay  and  Ellis,  furnish  very  striking  ex- 

VDples. 

It  would  contribuie  greatly  to  the  progress  of  the 
Sciaiceof  Zoology,  if  the  descriptions  of  species  were  drawn 
^  in  reference  to  all  the  different  organs,  and  in  the  order 
in  which  they  have  been  already  detailed,  with  additional 
iKitieoofthdr  physical  and  geographical  distribution.  The 
<ibKr?itioii8  which  have  already  been  made,  could,  in  this 
■unner,  be  readily  classified,  and  the  blanks  which  require 
to  be  filled  up  would  become  more  apparent 

▼OL.  u.  I 
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3.  Drawings.'^Ii  is  often  impracticable  to  cmiveyr 
correct  idea  of  the  characters  of  an  animal,  by  any  dcKrm 
tion,  however  minute  in  its  details.  Many  rdaticNis 
parts,  and  many  gradations  of  form,  may  be  percmed  I 
the  eye,  which  words  are  unable  to  express.  Drawing 
therefore,  have  been  resorted  to,  and  have  lai^y  oanti 
buted  to  the  progress  of  the  science.  « 

In  the  execution  of  drawings  of  zoological  objects,  tl 
greatest  attention  should  be  bestowed  on  the  delineation  * 
those  characters  which  are  most  intimately  connected  wit 
organization,  and  which  are,  consequently,  most  peiuiaoefls 
The  shape  of  the  body  should  be  carefully  studied,  and  tl 
peculiar  form  of  the  com|^nent  organs.  When  these  M 
faithfully  ddineated,  as  they  have  appeared  in  the  progr« 
of  the  investigation,  a  perfect  representation  of  the  dgc 
may  be  communicated. 

Coloured  drawings  of  animals  are  eagerly  sought  aflttf 
They  please  the  eye,  and  frequently  furnish,  at"  a  glan^ 
the  most  marked  peculiarities  of  a  species.  They  are  M 
tended,  however,  with  great  expence,  and  can  only  1 
purchased  by  those  whose  wealth  usually  leads  them  t 
seek  afler  other  pleasures  than  science  a£R>rds.  Fortunate 
ly  for  zoology,  they  are  not  necessary  to  its  progress.  Co 
]our  is  the  least  important  character  which  b  employed,  mu 
con  safely  be  dispensed  with,  where  peculiarities  of  foifl 
have  been  faithfully  delineated.  Indeed,  we  fear  that  co 
loured  drawings  have  retarded,  rather  than  promoted,  di 
science  of  zoology,  by  (Averting  the  attention  from  di 
form  and  structure  of  the  organs,  which  are  more  immedE 
ately  connected  with  the  functions  of  life. 

So  much  attention  is  required,  in  executing  diawmg 
of  animals,  to  the  minute  peculiarities  of  form,  thi 
an  experienced  artist  is  apt  to  overlook  the  most 
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^  dMuractau  The  closest  inspection  of  the  drawings 
'ndd  therefore  be  practised  by  the  eye  that  has  regula- 
ted tile  investigation.  The  young  zoologist  ought  to  study 
fe  art  of  drawing  himself,  by  which  his  progress  would  be 
liCitly  fiunlitated,  and  more  accurate  results  obtmned. 

Even  after  the  drawings  of  the  objects  have  been  exe- 
rted with  fidelity,  there  is  some  risk  of  errors  being  intro- 
UDed  in  the  course  of  the  engraving,  in  order  to  suit  pro- 
■Bonal  taste*. 

8.  Speeimens.'^The  exhibition  of  a  collection  of  objects 
ioology,  well  preserved,  is  calculated  to  excite  an  inter- 
t  in  the  Sdence,  to  refresh  the  memory,  and  furnish  stand- 
ds  with  which  newly  discovered  objects  may  be  compared. 
•ch  a  cdlection  is  usually  termed  a  Mi$9eum^  and  tlie  spe- 
Beiis  which  it  contains,  are  either  exhibited  in  a  dried 
ll^  or  immersed  in  spirits  of  wine. 

Many  of  the  hard  parts  of  animals,  as  corals  and  sliells, 
R|iare  little  trouble  in  their  preparation.  They  ouglit  to 
e  fteed  from  extraneous  matter,  and  made  clean  by  maoe- 
i&ii  in  water,  aided  by  the  use  of  a  soft  brush.  Mace- 
l&n  in  fresh  water  b  absolutely  necessary  for  the  prescr- 
'Uka  of  marine  objects.  When  this  is  neglected,  the  salt 
■Ml  they  retain  becomes  moist  in  damp  weather,  and  ne- 
ver Uls  to  injure  the  specimen.  In  the  preservation  of 
Ixttii  it  is  necessary  to  remove  all  the  adhering  flesh,  and 
tftOUact  the  fat.  They  may  then  be  articulated  by  wires  in 
teaitundpoationf.  i  2 


^Uamf  of  the  Sgnces  eopied  into  the  ^  British  Ztxkogy^^  of  PnmAinr, 
I  portly  ipoiled  by  alterations  of  this  kind.  The  figurs  of  the  Blunt 
Gtehelott  tarn  emnple,  whicht  he  says,  was  copied  fttnn  the  one  by 
^*»«ttOB,  PhiL  TiaiM.  1770,  vol.  lx.  p.  SSL  Tab.  ix.,  is  as  unlike  the 
*%^  ••  can  wen  be  supposed. 

tlhs  IblkMring  dinctions  for  cleaning  and  praparing  bones,  are  given 
7  mx  PoLiy  and  mny  gg^^  xo  guide  the  student  in  all  similar  operations. 
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Many  of  the  parts  of  animals,  which  can      dried 
out  losing  their  form,  as  the  skins  of  many  qi    irupeds 
birds,  are  afterwards  subject  to  be  attacked  by  insects. 


*^  As  much  of  the  fleshy  parts  should  be  taken  ftom  bones  Intended  ftar 

paration,  as  can  conveniently  be  done;  but  it  is  not  necessary  tbey  dioald    'As 

aapaimted  from  eadi  other,  more  than  is  required  for  the  cooveniaDe^    cf 

placing  them  in  a  vessel  for  the  purpose  of  maceration,  as  in  this 

it  will  readily  take  place.    The  bones  are  to  be  laid  in  dean  water,  of 

a  dq>th  as  entirely  to  cover  them,  which  water  should  be  changed  •▼cty 

for  about  a  week,  or  as  long  as  it  becomes  discoloured  with  Uood ;  then 

them  to  remain  without  changing,  till  putrefaction  has  thoiou|^ily 

all  the  remaining  flesh  and  ligaments ;  this  will  require  from  three  to 

oiooths,  more  or  less,  according  to  the  season  of  the  year,  or 

the  atmosphere,  &c.  In  the  extremities  of  the  large  cylindrical  booas, 

shoidd  be  bored  about  the  siae  of  a  swan*s  quill,  to  give  the  water 

their  cavities,  and  a  free  exit  to  the  medullary  substance.    As  by 

the  water  will  diminish,  there  should  be  more  added,  from  time  to 

that  none  of  the  bones,  or  any  part  of  them,  may  be  suffered  to  icmsia 

eovered,  as  by  exposure  they  would  acquire  a  disagreeable  Macknea^ 

lose  one  of  the  greatest  ornaments  of  a  skeleton,->a  fine,  white,  ivoiy 

plexioiu    It  will  be  necessary,  in  order  to  preserve  the  skeleton  aa 

possible,  especially  in  London,  and  other  large  cities,  where  the 

pbounds  with  particles  of  soot  and  other  impurities,  to  keep  the 

vttaelB  always  closely  covered ;  as  from  neglect  of  this,  the  water  will 

80  much  of  it,  as  to  blacken  the  bones.    When  the  putrefiKtion  baa 

ed  the  ligaments,  Sue  the  bones  are  then  fit  for  cleaning ;  this  Is 

means  of  scraping  off  the  flesh,  ligaments  and  periostcums ;  aftcrwaida, 

ahould  be  again  laid  in  dean  water  for  a  few  di^s,  and  wdl  wadied  ; 

in  lime  water,  or  a  solution  of  pearl-ash  (two  ounces  of  pearl*ash  to  a 

•f  water),  for  about  a  week,  when  they  may  be  taken  oat  to  dry^  fint 

l^g  them  clean  from  the  Hum  or  pearl-ash.    In  dryii:^  bones,  they  sbonhl 

be  exposed  to  the  rays  of  the  sun,  or  before  a  fire,  as  too  great  a 

baal  brings  the  remaining  medullary  oil  into  the  compact  anhalanpr  «C 

bones,  and  gives  them  a  disagreeable  ofly  transparency  {  this  la  tha 

oljection  to  boiling  of  bones,  for  the  purpose  of  makiog  skeletons,  aa      ^^ 

baal  applied  in  that  way  has  the  same  eStod,  unless  they  are  boOed  In      ^^ 

solution  of  pearl-ash,  which  some  are  of  opinion  is  one  of  the  moat  cflteC^^ 

methods  of  whitening  them,  by  its  destroying  the  oil.    Bleaching  is,  oC  ^ 
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speedily  destroyed.  Variouf  methods  have  been  resorted 
^  in  order  to  guard  against  these  depredators.  If  the 
^pcdmens  are  occasionally  baked  in  an  oven,  the  eggs  and 
Wne  of  many  insects  will  be  destroyed,  but  it  is  scarcely 
poniUe  by  heat  alone  to  kill  them  all,  without  injuring  the 
ipgcimena.  The  protecting  method  which  has  been  re- 
torted tO|  consists  in  incorporating  with  the  substance  of 
the  qmamen,  some  poisonous  ingredient,  which  shall  prove 
fittil  to  any  animal  that  ventures  to  feed  upon  it.  The  two 
mhrtances  which  are  now  universally  employed  for  this 
cod,  are  corrosive  sublimate  or  oxymuriat  of  mercury,  and 
the  rtmnmtm  white  oxide  of  arsenic. 

Hie  oofforive  sublimate  is  usually  kept  unmixed,  and 
in  a  state  of  solution  in  water  or  alcohol.  This  solution  is 
aiffied  to  all  the  parts  of  the  preparation  with  a  brush. 
AUioiigh  an  effectual  preventive  of  the  attacks  of  vermin, 
h  mrcd^  posscoscs  sufficient  antiseptic  powers  to  resist  the 


the  mMt  efftctaal,  where  it  con  be  done  to  its  greatest  advantage, 
ii  in  a  para  air ;  and  more  especially  on  a  sea-shore,  where  they  can  be 
with  salt-water.**    AnatomiaU  Iiutnattor^  p.  99.    In  order  to 
skeJctons  of  small  animals,  he  adds,  *^  Mice,  small  birds,  &c. 
te  |iat  into  a  box,  of  proper  size,  in  which  holes  are  bored  on  all  sides  ; 
iNBiied  in  an  ant-hill,  when  the  ants  will  enter  numerously  at  the 
away  aO  the  fleshy  parts,  leaving  only  the  bones  and  connec- 
X  They  nmj  be  afterwards  macerated  in  dean  water  for  a 
m  two,  to  astiaci  the  bloody  matter,  and  to  cleanse  them  from  any  dirt 
0^  havo  acqoiicd ;  then  whitened  by  lime  or  alum- water,  and  dried 
m  otherwise  as  may  be  most  convenient.    In  country  places,  I 
employed  wasps  for  this  purpose,  placing  the  subject  near 
BMt  if  llMir  BCifi   or  In  any  empty  sugar  cask  where  they  resort  in  great 
VlHtyt  they  pcribrm  the  dlsMction  with  much  greater  expedition,  and  e- 
^■l|M  wen  as  tfao  anta>  I  have  seen  them  clean  the  skeleton  of  a  moose  in 
too  SI  tine  hours,  when  the  ants  would  require  a  week.**  P.  103^  Anoint* 
i^tts  iitoals  with  iMmey,  after  flaying  them,  encourages  these  dissectoi^ 
tibi|^  dMir  wonu 
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progress  of  putrefaction  undlMhe  specimen  is  dried, 
medy  this  evil,  the  corrosive  sublimate  is  kept  dr 
mixed  with  equal  quantities  of  burnt  alum  and  t 
bark|  (»:  coarse  snuff,  reduced  to  a  fine  powder.  1 
plication  of  this  powder  facilitates  the  drying  of  th< 
men,  and  at  the  same  time  powerfully  retards  the  te 
to  putrefaction.  When  the  drying  is  completed,  it 
safe  from  insect  foes.  QuanUties  of  musk  and  a 
are  sometime3  added,  which  conceal  any  disagreeable 
but  they  may  safely  be  omitted,  as  they  are  not  nc 
to  the  future  preservation  of  the  object,  while  tl 
to  the  expence  attending  its  preparation. 

Arsenic  has,  in  a  great  measure,  usurped  the  | 
the  corrosive  sublimate,  in  the  preserving  pawden 
are  employed  at  jHres^it,  as  it  does  not  injure  tb 
which  are  occasionally  employed  in  preserving  the  f 
the  specimens.  But  neither  of  these  powders  can  be 
the  preservation  of  animals,  without  incurring  tl 
of  some  of  the  parts  drying  too  quickly,  and  ] 
inconvenient  to  the  operator.  These  evils,  howei 
removed  by  the  use  of  the  arsefiicakdsoapy  which  is 
made  as  follows :  White  oxide  of  arsenic  and  soi 
pounds  each;  sub-carbonat  of  potash,  twelve  ounces; 
lime,  four  ounces;  and  camphor  five  ounces;  the  wb 
up  into  a  uniform  mass.  This  mixture  lathers  wit 
like  common  soap,  and  may  be  applied  by  mea 
brush.  It  docs  not  contract  and  dry  up  the  parts  1 
powders,  but  keeps  them  in  a  soft  pliable  state,  cou 
the  tendency  to  putrefaction,  and  effectually  protec 
agdnst  the  attack  of  insects.  It  af^^ears  to  have  b 
used  in  the  PubUc  Cdlections  at  Paris. 

Many  entire  animals,  and  the  parts  of  others,  ai 
soft  a  con^tence  to  suffer  being  dried,  without  th 
form  and  even  texture.  These  arc  preserved  ii 
mouthed  phials  filled  with  alcohol.     When  the  obj 
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Vffge,  it  is  proper,  before  immersing  them,  to  inject  a  quan- 
Uty  of  the  spirits  into  their  interior,  to  prevent  incipient 
putveiactioii,  and  consequent  discoloration  of  the  spirits. 
In  Older  to  suspend  the  spedmen  in  the  fluid,  it  is  affixed 
bjr  a  thread  to  a  float  of  clean  cork,  or,  which  is  much  bet- 
ter, of  glass,  and  sometimes  to  a  slip  of  wood  fixed  across. 
In  many  cases,  the  introduction  of  a  bubble  of  dr  into  the 
ipedmen  itself,  by  means  of  a  blowpipe,  will  efiectually 
Mffe  the  object  in  view. 

The  greatest  inconvenience  that  attends  the  use  of  olv 
jiCtB  preserved  .in  alcc^ol,  arises  from  the  evaporation  of 
the  ^lirits,  and  the  risk  of  having  the  specimen  destroy, 
cd  by  putrefaction  before  the  change  is  observed.  When 
the  gkns  is  doted  by  cork  merely,  the  evaporation  some- 
^■Ms  takes  place  very  rapidly,  by  its  capillary  attraction, 
ml  this  effect  is  sometimes  accelerated  by  a  thread  froni 
lb  object  passing  through  the  mouth  of  the  vessel  along 
vith  the  cork.  The  evaporation  of  the  spirit  may  be  re- 
tailed by  giving  it  a  thin  covering  of  fixed  oil ;  or,  it  may 
oeshflgether  [nrevented,  by  covering  the  mf>uth  of  the  ves- 
riwith  two  or  three  folds  of  bladder  bound  round  tlic 
cdgei  tightly  with  pack-thread.  If  the  layers  of  bladder 
^  well  coated  with  mucilage  of  gum-arabic,  glue,  or  tlie 
^bt  of  an  ^g,  the  utmost  security  will  be  obtained.  If 
*  pieoe  of  tin-foil  be  coated  on  the  under  side  with  glue, 
^  then  tied  closely  over  the  mouth  of  the  vessel,  and 
^RMn  coated  with  glue  on  the  outside,  and  a  slip  of  bladder 
^  doeely  over  it,  every  risk  may  be  avoided.  The  sur- 
^  of  the  bladder  may  now  be  coated  with  coloured  var- 
^^  to  improve  the  appearance  of  tlie  preparation.  The 
^nntage  attending  a  covering  of  glue  or  mucilage,  over 
^  common  varnish  frequently  used,  arises  from  their  inso- 
wlity  in  the  alcohol.  Objects  preserved  in  alcohol  may 
b  taken  out  for  tlie  piurpose  of  examining  their  structure^ 
*IW  curcfully  macerating  them  in  water. 
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PART  III. 


ON  KOM£NCLATU££. 

Jl  HE  ultimate  object  which  the  zoologist  has  in  view,  i 

the  employment  of  the  preceding  methods  of  investigatioa^ 
is  to  complete  the  History  of  Species.     For  the  full 
{dishment,  however,  of  this  end,  it  is  not  only  necessary 
acquire  a  knowledge  of  their  structure  and  functicHis,  hvM^ 
likewise  of  all  their  mutual  relations.     This  last  task  cav 
only  be  executed,  by  calling  to  our  aid  the  principles  of  ar-^ 
rangement,  and  by  distributing  animals  into  diviaons  or* 
classes,  according  to  the  characters  which  they  exhilnt    At-^ 
tempts  of  this  kind  have  been  made  by  numerous  obser- 
vers ;  and  the  various  sysiema  which  have  been  proposed, 
differing  tvom  one  another  in  the  characters  employed,  and 
the  divisions  recognised,  intimate  very  plainly  the  difficuU 
ides  inseparable  from  the  subject 

The  methodical  investigation  and  distribution  of  Ani- 
mals, would  be  comparatively  easy,  if  the  forms  and 
fications  of  the  different  systems  of  organs  exhibited 
stant  mutual  relations.  Thus,  if  we  conadcr  the  organs  of 
any  system  to  be  in  their  most  perfect  state,  when  they  ad* 
mit  into  their  structure  the  greatest  variety  of  combinati<His, 
and  execute  the  greatest  number  of  motions  or  functions. 
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happen,  that,  when  we  Have  discovered  in  any 
one  system  of  organs  in  its  most  perfect  state^ 
«D  the  odier  systems  may  be  expected  to  be  in  the  same 
condition*  The  whole  history  of  the  animal  kingdom  con- 
tradicts such  expectations  of  co-existing  characters,  and 
justifies  the  conclusion,  that,  in  the  same  species,  one  or 
more  of  the  systems  of  organs  may  be  in  a  perfect  state,  in 
cooperation  with  others  which  may  be  considered  as  im-. 
perfect*. 


*  It  is  tnly  furpiiiiiig  to  And  such  an  olMerver  as  Cmriaay  in  Ihe  fiice  of 

and  his  own  experience,  asserting  the  existence  of  this  mutual 

of  the  diflRerent  organs ;  or,  as  he  is  pleased  to  term  them,  the 

tomditima  tf  taddemct*    In  **  his  view  of  the  Relations  which  ex- 

iit  MHigtC  the  Variations  of  the  several  Organs,**  (Comp.  Anat.  voL  i. 

fw  41.)^  be  aays,  **  It  is  oo  this  mutual  dependence  of  the  functions,  and 

iWMd  tfaay  reciprocally  yield  to  one  another,  that  the  laws  whidi  deter- 

■riMthe  rdattoos  of  their  organs  are  founded, — laws  which  have  their  ori- 

||a  la  a  neeeasity  equal  to  that  of  the  roeti^jhyaical  or  mathematical  laws; 

fcit  is  evident,  that  a  suitable  harmony  between  organs  which  act  on  one 

k  a  necessary  eondition  of  the  existence  of  the  being  to  which  they 

[;  and  that  if  any  one  of  the  ftmctions  were  modified  in  a  manner  in* 

with  the  regulations  of  the  others,  that  being  could  not  cxisu** 

^^  ndi  harmony  prevails  in  every  species  is  evident ;  tmt  instead  of  being 

^*ijs  produced  by  the  same  agents  in  the  same  state  of  mutual  dependence, 

fchiMlKiliiul  ia  the  midst  of  a  diversity  of  combinations,  by  a  variety  of 

H'ly  means,  which  display  in  the  most  astonishing  manner,  the 

I  lesouiees  of  the  wisdom  and  power  of  the  Great  Creator. 

^  Qkistratioo  of  the  same  views,  he  adds,  ^*  an  animal,  thetelbffe,  whldi 

*"*  ^  digest  flesh,  must,  to  preserve  its  species,  have  the  power  of  dis- 

^"*>^  its  prey,  of  pursuing  it,  of  seizing  it,  of  overcoming  it,  and  teariiY 

^'^piiets.    It  is  necessary,  then,  that  this  animal  should  have  a  penetra- 

^^  a  quick  smdl,  a  swift  motion,  address,  and  strength  in  the  daws 

"^  ^  the  jaws.     Agreeably  to  this  necessity,  a  sharp  tooth,  fitted  fbr  cuU 

^'H  M^  ii  never  coexistent  in  the  same  rjiecies,  with  a  Ibot  covered  with 

"^  which  can  only  support  the  animal,  but  with  which  it  cannot  gra^ 
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In  order  to  exhibit  the  mutual  relations  of  animals,  t 
distributing  them  into  groups,  the  naturalist  may  emjk 
two  different  methods,  which  will  not,  however,  fiirmsh  tl 
same  results,  or  lead  to  the  same  combtnations. 

If  we  attend  to  any  system  of  organs,  we  speedily  di 
oover  that  it  exhibits  in  the  different  species  a  variety  of  m 
difications.  In  some,  it  exists  in  its  simplest,  in  otbers^ 
its  most  complex  form ;  and  between  these  extremes,  the 
are  many  conditions  distinguished  by  the  presence  or  a 
sence  of  particular  parts,  or  by  equally  obvious  variatio 
of  form  or  structure.  In  reference  to  the  cutaneous  sjrstei 
we  have  already  seen  that  it  possesses  hsir  in  some,  fcathe 
in  others,  or  scales,  shells^  or  crusts,  while  in  many,  it 
destitute  of  these  appendices.     We  have  here  both  poshi 


any  thing ;  hence  Uie  law  by  which  all  hoofed  animals  an  berhifotq 
and  alfo  thoae  stIU  more  detailed  laws  which  are  bat  oorollaries  of  the  & 
that  hoofr  fadicate  denies  molaies  with  flat  crowns,  a  ▼ery  loqg  aliment 
€MnaU  ^  eapaokms  or  moltiplied  stomach,  and  several  other  rdatioiie  of 
same  kind.**  P«  65.  This  spedons  reasoning,  would  certainly  lead  |e 
admission  of  these  necessary  laws  of  co-existencot  were  the  statements  ad* 
ced  correct  in  all  their  bearings.    But  the  operations  of  Nature  are  not 
strained  by  such  trsmraels.    Quadrupeds  possoasing  the  conunon  qualil; 
being  camlTorous,  have  not  all  the  same  number  of  teeth»  nor  of  the  ei 
Aap9t  neithsr  the  same  kind  of  stomach  or  intestines.    Again,  aU  berti 
rons  animals  are  not  hoofed,  for  many  of  them  are  digitated  as  the  have. 
hoofed  animals  have  not  flat  crowned  teeth,  like  the  built  nor  pointed  u 
like  the  boer«  nor  a  simple  stomsch  Uke  the  horse,  nor  dedduous  home 
the  stegt  nor  s  reservoir  for  drink  like  the  camel,  nor  digestive  oigaiie  1 
do  not  require  any  like  the  sheep.    Indeed,  the  number  of  varieties  indu 
under  one  spedee,  the  number  of  species  belonging  to  a  genus,  and  the  m 
ber  of  genera  in  an  order,  intimate  the  variableness  of  the  conditions  of 
existence,  and  the  absence  of  those  supposed  laws  of  relation,  the  belief  in 
maiktmatkal  nectatity  of  which,  has  contributed  to  augment  the  dusssy  Ik 
of  modem  Materialism/* 
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oegptive  characters,  with  which  to  construct  the  pri- 
liYisions.  In  the  first  division,  subordinate  groups 
y  be  ibnned,  distinguished  by  the  terms  Pilose,  Flo- 
Squamous,  Testaceous  and  Crustaceous.  Each  group 
nught  be  further  subdivided  by  the  numerous  modifications 
which  these  cuticular  appendices  exhibit  If  we  pursue  the 
wuae  course  with  any  of  the  other  systems,— the  motive, 
Kntient,  nutritive  or  reproductive,  each  will  exhibit  peculi- 
ar danes  and  orders.  If  we  attempt,  therefore,  to  clas^fy 
^■>»">«^a  in  this  manner,  we  shall  obtain  as  many  Naiural 
Meikodi  of  classification  as  there  arc  Systems  ^Organs, 

The  advantages  attending  the  classification  of  animals, 
by  the  systems  of  organs  they  possess,  are  numerous.     Wc 
abla,  in  this  manner,  to  comprehend  all  the  modifica- 
of  form,  structure,  and  function,  of  which  an  or- 
is susceptible,  and  consequently  to  become  better  ac- 
quainted with  its  relations  and  its  uses.     Dut,  at  the  same 
time,  it  would  be  inconvenient  to  have  so  many  different 
priaary  divimms,  and  to  have  the  characters  of  a  species  so 
Abided  and  separated,  that  for  the  right  understanding  of 
tbe  whole,  it  would  be  necessary  to  consult  the  divinons  of 
€9^  or  ten  different  classes.     This  mode  of  classifying 
vuaials  by  their  ^Ufferent  systems  of  organs,  though  the 
<"dy  one  entitled  to  the  appellation  of  a  Natural  Method^ 
Im  ioarody  ever  been  practised  by  zoolc^ists,  unless  in 
deladied  physiological  disquisitions. 

If  we  CTnploy,  exclusively,  as  the  basis  of  our  classi- 
'cstioQ,  any  one  of  the  systems  of  organs,  we  shall  find, 
^^^  bsving  formed  a  naHiral  genus  from  the  obvious 
"'trtcs  whidh  it  furnishes,  it  shall  contain  species  differing 
P^atly  firom  each  other  in  the  characters  exhibited  by  one 
^  iXKire  of  the  rcnuuning  organs  of  the  other  systems.  The 
G^tisHeHx  of  Linnseus,  is  a  natural  genus  in  reference  to 
^  portion  of  the  cutaneous  system,  the  sliell,  but  it  cxliibits  in 
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the  characters  of  sentient,  nutritive,  and  reproductive  sj 

terns  of  the  species,  artificial  combinations.    Even  wbn 

there  is  a  very  close  agreement  among  the  spedes,  in  t 

.gard  to  several  systems  c£  organs,  remarkable  differeno 

prevail  in  the  functions  o£  others.     The  genus  Lepu 

universally  oonadered  as  a  natural  one,  may  serve  as  i 

illustration,  by  contrasting  two  of  the  best  known  sp 

des^  the  hare  and  rabint     These  animals  so  nearly  r 

semble  each  other  in  form  and  structure,  that  it  has  pcu 

zled   the  most  experienced  zoologists  to  assign  definil 

distinguishing  marks  *.    Yet  there  are  many  drcumstK 

ces  in  which  they  di£fer  (besides  the  colour  of  the  fled: 

when  boiled,  and  their  manner  of  escaping  from  thdr  Ibes] 

in  reference  to  the  reproductive  system.     The  nest  of  til 

hare  is  open,  constructed  without  care,  and  destitute  of  ; 

lining  of  fur.     The  nest  of  the  rabbit  is  concealed  in  a  hol« 

of  the  earth,  constructed  of  dried  plants,  and  lined  with  fa 

which  is  pulled  from  its  own  body.  The  young  of  the  han 

at  birth,  have  thdr  eyes  and  ears  perfect,  their  1^  in  i 

condition  for  running,  and  their  bodies  covered  with  fur 

The  young  of  the  rabint  at  birth,  have  their  eyes  and  ean 

closed,  are  unable  to  travel,  and  are  naked.   The  maternal 

duties  of  the  hare  are  few  in  number,  and  consist  in  licking 

the  young  dry  at  first,  and  supplying  them  regularly  with 

food.    Those  of  the  rabbit  are  more  numerous,  and  Ooo- 

sist  of  the  additional  duties  of  keejnng  the  young  in  a 

suitable  state  of  cleanliness  and  warmth.     The  drcumstan- 

ees  attending  the  Idrth  of  a  hare  are  analogous  to  those  of 

a  horse,  while  those  of  the  rabbit  more  nearly  resemble  the 

fox.    This  illustration  furnishes  a  very  striking  examjde  of 


*  Tbcrt  It  A  paper  bj  the  Honourable  Daiiibi  Babeiwotoii,  *'**^»wHif^ 
an  ^*  Investigation  of  the  tged&c  Characters  which  distinguish  the  Rabbit 
llraim  the  Hare.**    PhiL  Trans.  177?,  p.  4^ 
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daDger  of  trusting  to  analogy,  ance  very  remarkabk 
may  prevail,  even  where  the  pcnnts  of  resem- 
are  very  numerous,  and  jusufies  us  in  concluding,  tiud 
a  natural  genus  there  are  artificial  cambinationi. 
In  the  formation  of  classes  and  orders  from  the  charac- 
fumiabed  by  one  system  of  organs,  arbitrarily  selected, 
are  in  danger  of  being  misled,  by  conddering  all  the 
parts  of  that  system  of  equal  importance  to  its  functions. 
Tiua,  however,  b  very  br  from  being  the  ca^.     There  is 
fiequendy  an  intermixture  of  the  organs  of  different  sys- 
tems, 80  that  we  are  apt  to  be  led  away  from  the  one  we 
resolved  to  employ,  and  to  use  the   characters  of  the 
oegjum  of  another  system,  which,  even  in  their  most  perfect 
ferm,  we  had  deliberately  rejected.     Thus,  in  examining 
the  gills  of  fishes,  we  may  confine  our  observation  to  the 
number,  extent  of  surface,  and  mode  of  attachment  of  the 
1^  parts,  which  are  subservient  to  the  purposes  of  respi- 
VKtion.    But  if  we  extend  our  observations  to  the  central 
of  the  arches  of  those  with  free  gills,  we  enter  the 
of  the  OTgans  of  d^lutition.     Errors  of  this  kind 
finequendy  committed  even  by  experienced  observers. 
The  Natural  Method  of  classfying  animals  by  the  dif- 
teccnt  systems  of  organs  they  possess,  being  inconvenient 
in  its  qiplication,  and  the  Artificial  Method^  consbting  in 
the  exclusive  employment  of  any  one  system  of  organs, 
foducing  incongruous  ocnnbinations,  a  Mixed  Method  has 
been  adopted  by  many  naturalists,  which  appears  to  answer 
^^  useful  purpose.     The  characters  which  are  employ- 
^  ia  the  oonstructum  of  this  last  method,  are  derived  from 
^  the  systems  of  organs,  and  the  subordinate  parts  of 
^^^^  awttgning  as  the  test  of  their  importance,  the  extent 
^  ^cir  occurrence  and  of  their  influence. 

^he  diaiacters  which  are  of  universal  occurrence,  are 
^  be  considered  as  the  distinguishing  marks  of  the  subjects 
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of  the  animal  kingdom.  These  are  few  in  number,  an 
nave  already  come  under  our  connderation  *.  If  we  b 
aside  these,  and  attentively  examine  the  remaimng  chann 
ters,  we  shall  find  some  of  them  common  to  exteimi 
groups,  while  others  make  their  appearance  in  a  small  mm 
Ixar  of  species.  If  we  take  a  hundred  species,  for  exampl 
it  will  be  practicable,  in  many  cases,  to  discover  diarada 
which  are  common  to  nearlyfifty  of  these,  but  wluchare  eithi 
absent  or  incorpcnrated  with  other  diaiacters  in  the  reman 
der.  We  thus  obtain  two  classes  of  fifty  ead^  the  one  dii 
tinguished  by  a  positive^  the  other  by  a  negative  mail 
If  we  procure  an  animal,  and  wish  to  determine  to  whidi  c 
these  hundred  species  it  belongs,  we  first  determine  il 
class,  from  its  pomtive  or  negative  characters,  and  we  av 
thus  saved  the  trouble  of  comparing  it  with  the  fifty  spede 
cS  the  class  to  which  it  does  not  belong.  If  we  8u}]gec 
eadi  of  these  classes  to  a  similar  examination  as  that  whid 
led  to  Xhxkv  discovery,  we  may  be  able  to  eflect  a  aimila 
twofold  division,  and  thus  facilitate,  in  an  equal  degree 
the  labour  of  the  comparison.  If  we  proceed  in  this  man 
ner,  halving  every  successive  divi^on,  we  diall  ultimatel; 
reach  that  limited  number  of  spedes  with  which  the  indi 
vidual  we  possess  can  be  readily  compared. 

It  must  appear  obvious,  that,  by  this  mode  of  dassifica 
tion,  a  great  deal  of  tedious  and  useless  repetitions  in! 
be  avoided  in  the  descriptions  of  species,  and  the  enu 
meration  of  the  marks  of  genera.  The  characters  of  tb 
class  will  comprehend  all  the  properties  common  to  it 
orders,  genera,  and  qpecies.  The  characters  of  the  orde 
will  indude  all  the  properties  common  to  its  genera  am 
spedes.  The  characters  of  the  genus  will  indude  al 
the  properties  common  to  the  spedes;  and  in  die  de 
scriptionof  a  species,  it  will  only  be  necessary  to  enumerat 


•  VoL  L  chap.  3. 
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those  BKidificatunis  of  character  which  cmistitute  the  pcai» 
Borises  of  its  vital  principle.  In  giving  the  characters  of 
t  species,  we  are  apt  to  introduce  those  which  are  oo-exten- 
^Te  with  the  genus  or  order  to  which  it  belongs.  In  the 
cnomenition  of  the  characters  of  what  are  falsely  termed 
ij  modem  zoologists  natural  genera^  such  repetitions  pre- 
^  to  a  very  inconvenient  extent,  and  in  some  measure  re- 
tvd  rather  than  promote  the  interests  of  sdience. 

The  employment  of  the  twofold  method  of  divisicxi,  by 
poiitive  and  negative  characters,  is  so  obvious  in  its  expres- 
aoQ,  and  so  easy  of  application,  that  the  reluctance  which 
noy  naturalists  seem  to  dis^day  in  uang  it,  may  well  excite 
oar  surpise.  It  would  keep  in  check  that  rage  for  innova- 
ticn,  which  so  peculiarly  marks  many  modem  cultivati»« 
of  the  science,  by  asdgmng  the  limits  within  which  it  might 
be  exerdsed,  and  it  would  direct  their  efforts  to  fill  up  the 
Utnb  wluch  remun,  instead  of  amusing  themselves  with 
new  systems,  fabricated  one  day,  and  destroyed  anodier. 
This  method,  however,  may  be  considered  as  yet  in  its  in* 
fimcy,  but  its  adoption  appears  to  me  to  be  the  (mly  ro- 
wdy Intherto  devised  for  checking  those  fluctuations  which 
hife  deservedly  exposed  the*  systems  of  natural  history  to 
n&ule ;  and  for  rendering  the  progress  of  loology  steady 
*Bd  triumphant 

b  selecting  the  characters  by  which  we  are  to  be  guided 
m  die  formation  of  classes  and  orders,  there  will  be  some 
"^^  fiir  difference  of  opinion.  This,  however,  may  be 
ctRttideraUy  diminished,  by  conadering  that  those  charac* 
ten  wfaidi  are  of  easiest  detection,  and  which  ptoduoe  the 
'^^  equal  division  of  species,  in  all  cases,  deserve  the  pre« 
fcteoce.  Judging  by  these  rules,  the  twofold  diviaion  of 
''''■i^  into  vertebral  and  invertebral,  is  preferable  to  their 
^^'^^  inta  such  as  have  the  nervous  matter  apparent, 
^  sudi  as  have  it  concealed  or  djseeminared.    The  one 
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set  of  characters  is  easily  recognised,  and  keeps  together  i 
great  number  of  animals,  in  which  the  systems  o€  oi^gan 
exhibit  the  same  general  structure.     So  apparent,  indeed^ 
are  the  characters  of  the  former  groups,  that  they  have  beea 
recognised  by  Aristotle,  Ray,  and  many  modem  mutboni 
When  we  enploy  a  threefold  method  of  primary  divi- 
sion, as  LiNKAUs,  or  a  fourfold  as  Cuvier,  we  are  oUiged 
to  make  use  of  more  characters  than  one  in  thdr  omstruC' 
tion,  and  depart  from  that  unity  of  principle  to  which  the 
twofold  method  can  exclusively  lay  claim ;  in  other  wmh^ 
it  becomes  impossible  to  asagn  any  limits  to  the  number  ol 
the  primary  classes.  If  we  employ  one  character,  it  must  ei* 
ther  be  positive  or  negaUve.    The  negative  is  indiviable^  but 
the  positive  is  susceptible  of  inferior  arrangement,  from  the 
numerous  modifications  of  the  organs  from  which  it  has 
been  derived.     If,  instead  of  making  divisions,  from  the 
modification  of  the  poutivc  character,  or  from  its  negative^ 
we  make  each  of  our  primary  divisions  from  positive  charac- 
ters, in  that  case,  their  numbers  must  necessarily  equal  the 
number  of  systems  of  organs  which  animals  possess,  and 
the  same  animal  must  have  a  place  assigned  it  in  each  dasa 
(or  in  several  of  them,) — a  method  of  classificaticm  which, 
we  have  already  said,  is  natural^  but  which  has  be^i  de- 
clared inadmissable. 

The  primary  divisions  of  LiKNiSUs,  which  are  three  in 
number,  may  serve  to  illustrate  some  of  these  remarks. 

1.  Cor  biloculare,  biauritum ;  sanguine  calido,  rulmii 
(Mammalia,  Aves,  *.) 

S.  Cor  uniloculare,  uniauritmn ;  sanguine  frigido,  rubia. 
(Amphilna,  Pisces.) 

8.  Cor  uniloculare,  inauritum;   sanie  frigida,  allnda. 
(Insecta,  Vermes.) 

*  Syitcma  Natune.  Holmw,  1766.  L  p.  79. 
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It  U  here  assumed,  tliat  a  heart  exists  iu  all  animals,  and 
tint  the  modifications  which  it  exhibits,  are  best  adapted  for 
the  ooQttnictioo  of  the  primary  divisions.  It  was,  how- 
ever, vdl  known  to  Liw^cos  himself,  that  the  existence 
tf  a  heart  in  many  vermes,  had  not  been  demonstrated, 
imI  that  its  occurrence  was  not  even  probable.  If  he  Imd 
iMoified  to  employ  the  heart  as  tlie  baas  of  his  classifica- 
tun,  he  ou^t  to  have  formed  his  diviaons  from  the  dr- 
cwstanee  of  some  animals  having  a  heart,  while  others 
kne  nothing  anak^us  to  that  organ.  But,  even  after 
Wiqg  made  dioioe  of  its  modificationsy  we  still  find  him 
depBtii^  from  that  unity  of  principle  which  alone  b  oom- 
{■Ale  with  pieciaon.  The  heart  having  two  auricles  and 
tao  ventricles,  distinguished  one  class  sufiicicntly  from  the 
<Acr,  in  which  one  auricle  and  one  ventricle  only  were 
pent  In  the  formation,  however,  of  his  third  dass,  he 
wreoourae  to  a  repetition  of  the  term  unUocularej  by  which 
>t  bcoomea  obvious  that  it  is  merely  a  modification  of  his 
Mood  daaa.  But  it  may  be  said,  that  this  third  class  is 
<fainguished  from  the  second  by  a  negative  character  m- 
^^irikmu  It  is  obvious,  hoVever,  that  the  characters  unu 
^■riCaw  and  tnaurUum^  occupy  a  subordinate  rank  to  tmi- 
wWoir,  and  should  mark  orders  not  classes.  It  is  like- 
unibitunate,  that  this  character  should  be  fabe  in  re- 
Id  several  of  the  tribes  which  it  indudes.  There 
■  >  new  chancter  introduced  into  the  third  class,  which 
titevg  very  plainly  the  obstadcs  which  presented  them- 
eeket  to  the  author  in  its  formation.  The  drculating  fluid 
ef  the  two  first  classes,  he  terms  sanguis^  that  of  the  second 
'Miet.  It  appears,  however,  that  this  character  is  subor- 
™ate  to  the  one  which  should  have  formed  an  order,  as  it 
^^peadi  not  merely  on  the  unilocular  heart,  but  on  the  ab- 
'^'^  of  an  auricle.  The  a>ldness  of  the  sanies  is  similar 
to  the  coldness  of  the  sanguis  of  the  second  class,  and  if 

vol.  II.  K 
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was  not  unknown  to  the  author,  that  the  white  oc^ur  w» 
not  common  to  all  species  of  the  class.  The  institutibB  d 
the  third  class  was  not  here  necessary,  as  the  animala  wind 
it  included  obviously  appeared  desenring  of  hiding  dii 
rank  of  an  order  only  in  the  second  class.  The  sjfllefli  t 
CuviER,  though  free  from  the  error  of  asngning  diaracta 
to  classes  which  do  not  apply  to  all  the' orders  include 
under  it,  (although  in  the  subordinate  groups  this  error  i 
of  frequent  occurrence),  b  still  faulty  in  the  emidoymenft  t 
modifications  of  positive  characters,  along  with  positive  •■ 
negative  ones,  in  the  construction  of  classes  of  the  first  degte 

In  the  application  of  the  mixed  method,  by  theempliig 
ment  of  poutive  and  negative  characters,  it  will  ftoqnea 
ly  be  found  diflScult  to  obtain  a  division  into  equal  nini 
bers  of  q)ecies ;  one  divi^on  probably  including  twice  I 
many  as  the  other.  This  inequality,  however,  in  ma 
casesj  proceeds  from  the  attention  bestowed  on  the  eramin 
tion  of  one  tribe  in  preference  to  another,  and  perhaps  firai 
the  extinction  of  some  spedes  which  belonged  to  tbe  pr 
sent  order  of  animals.  Yet,  whether  a  natural,  miudy  < 
artificial  method  be  employed,  there  is  no  numerical  eqo 
lity  among  the  species  included  under  each  of  the  diviaoB 

The  various  subdivisions  which  occur  in  the  nuxed,  < 
indeed  in  any  other  method  hitherto  proposed,  can  nevi 
be  regarded  as  coordinate,  although  the  terms  by  wUi 
they  are  deagnated  intimate  an  cqtiality  of  rank.  lH 
same  characters  which  form  an  order  or  genus  among  biic 
are  not  employed,  or  rather  do  not  exist,  in  fidies ;  t! 
orders  and  genera  of  which  are  founded  on  characters  i 
rived  from  other  sources.  There  never,  therefore,  can  c 
ist  that  relative  subordination  of  groups,  in  the  diSWent  i 
viaons,  which  many  naturalists  seem  to  acknowledge,  I 
the  anxiety  they  display  to  have  the  same  terms  placed 
the  same  rank  of  succession,  even  where  there  is  no  neo 
«ty  for  their  employment.     Zoologists  have  not  yet  vent 
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ltd  to  form  species  without  individuals,  or  genera  where 
thm  are  no  species ;  but  in  a  valuable  work  on  fishes,  fif- 
tn  onferf  may  be  observed,  instituted  and  named,  which 
hne  DO  representatives  in  natiu*e  *. 

Ii  oooiequence  of  adopting  a  single  character,  derived 
Cm  a  particular  organ,  in  the  construction  of  subdivisions; 
thae  wiU  be  finmd  variously  related  to  the  different  cate- 
fonm  of  aidraals  in  the  system.  Even  the  positive  cha- 
Attcf  of  i  particular  organ  on  which  a  division  depends, 
vil,  m  many  cases,  ba  found  so  modified  in  some  of  the 
tthfifiaciis^  by  the  intermixture  with  the  characters  of 
<<kf  organs,  as  to  intimate  a  resemblance  to  other  groups^ 
limig  a  rank  depending  on  very  different  relations.  Among 
iht  Mammalia,  the  whale,  by  swimming,  intimates  its  re- 
WiHbnre  to  fishes,  and  the  bat,  by  flying,  makes  an  ap- 
pudi  to  a  bird,  although  vast  difierences  exist  in  other 
cbiaders.  However  numerous  the  relations  of  a  group 
■7  VP^"'  ^  ^  ^^  many  others,  it  is  not  practicable  to 
■Ae  these  follow  one  another,  in  reference  to  such  gra- 
dttoDs  or  tnmaitions.  When  a  group  is  constituted  by  the 
Up  of  a  poative  character,  it  is  seldom  expedient  to  con- 
wite  the  subdivinon  from  its  modification,  a  positive 
chnctcr,  funushed  by  some  other  organ,  being  preferable, 
blike  manner,  a  group  with  a  n<^tive  character,  will  be 
■^Urided  most  suitably  by  the  employment  of  a  positive 


these  remarks,  which  are  of  a  very  general 
^  it  is  necessary  here  to  take  notice  particularly  of 
'vaeittbdiviaions  which  are  employed  in  Zoology,  the  names 
I9  ^riiich  they  are  designated,  and  the  rules  which  are  ob- 
"v^  in  their  construction. 


•  *•  H\motn  KaturcUe  den  Pofr«)n%"  par  Ic  C.*^"  Lacepede ,  Pari*,  5  volt 
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I.  SPECIKf. 

This  term  if  univenally  employed  to  duunctenie 
group,   consisting  of  individuals  poesessing  the 
number  of  common  properties,  and  producing,  without  9»f^ 
Btraint,  a  fertile  progeny. 

The  number  of  individuals  belonging  to  a  spedesb  bsM 
no  constant  ratio  to  the  numbers  in  other  species,  even  oC 
the  same  genus.  In  the  same  species,  the  number  is  sub- 
ject to  remarkable  variations,  at  diflferent  times.  Tbeie 
changes  are  either  produced  by  alterations  in  the  physical 
drcumstanoes  of  thdr  station,  or  by  the  diminution  or  Ia* 
crease  of  their  foes,  their  food,  or  thor  shelter. 

Differences  of  character  prevul,  to  a  limited  esteatf 
among  individuak  of  the  same  spedes.  These  tend  gnM- 
ly  to  embarrass  the  student  in  his  investigationsb  «m1 
have  led  to  the  introduction  of  many  spurious  specaea  imo 
the  Systems  of  Zoology.  Some  of  these  differences 
sarily  prevail,  as  the  indications  of  the  sex ;  others  are 
ddental,  and  omstitute  what  are  termed  Varieties. 

A.  Sexual  Differences.^^Theae  occur,  taare  or  leM,  in 
all  those  species  in  which  the  male  organs  are  seated  onooe 
individual,  and  the  female  organs  on  another.  In  all 
the  male  b  considered  as  the  representative  of  the 
While  the  female,  in  some  qiecies,  differs  remarkably  ham 
the  male  in  external  characters)  there  is  still  an  mgnn  mint 
in  structure,  with  the  exception  of  the  cN-gaos  of  the  ro- 
productive  system,  and  the  modifications  of  some  paitasuk 
servient  to  their  functions.  When  a  fiemale  individual 
comes  under  notice,  it  b  frequently  very  diflScult,  if  nol 
impossible,  to  determine  the  qiecies  to  whidi  she  belongi, 
where  external  characters  aknc  are  employed.  Tlus  cBfl- 
culty,  in  the  case  of  buds,  meets  the  student  at  every  atep: 
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bttt  it  in  a  great  measure  disaf^ieEurs,  when  the  internal  cha- 
aiedbiefly  rdiedon« 
In  a  domesticated  state,  it  somedmes  happens,  that'fi&- 
bnds  assume  the  plumage  of  the  male,  when  they 
fifomoldage,  to  be  capaMe  of  produdng  eggs. 
TUs  was  first  distinctly  determined  by  John  Humtss,  in 
thecMe  of  the  pheasant  and  peacock  *.    Sir  E.  HoMRlike- 
m  mords  an  example  of  the  same  diange  taking  place 
iiadiick,  at  the  age  of  dght  years -(-.    Mr  Tucker,  and 
•Nefseently,  Dr  Bcttsb,  have  recorded  similar  occur* 
MKs  in  the  commoD  fowl }.  The  fl^nalesofth^  last  species 
b  die  sbsence  of  die  cock,  may  frequently  be  observed  a»- 
amiog  the  aftdtudes  of  the  male,  and  even,  according  to 
AnnoTLB,  aocjiuring  small  spurs.    The  same  iUustrious 
Auiu  adds,  that  the  cock  has  been  known  to  make  up 
ikkai  of  the  mother  to  the  brood,  by  devoting  hi^ls^If 
Midjr  to  the  supfdy  of  their  wants  ||. 


^^ 


*  ^  kttomA  oC  an  OLtxaoidiniiy  PhctMiit.**    Phfl.  TnnB.  1780,  and 

MM  in  Aik  Ecoo.  p.  8S. 

t  M.  Tram.  1T99,  p.  ITi,  where  tome  caeee  of  teiiuil  inoottfoeity  i#i 


tli«b  Wen.  8^  Toi  i^  pwlSS.  In  addition  to  aU  Uiete  species  which 
^  cNvs  BLunavsAOi  (Pbjrs.  p.  369.)  icfos  to  the  Pigeon,  Bustard, 
^'fipa  inpeodU;  and  Bscxstbiii  records  the  Turkej. 

Iffia.  Anim.  ix.  49.  The  following  singular  change  of  character  in  tha 
^fcij  un  I » cams  nnder  my  owaabaerration  four  years  agg  WhUetwofe- 
— fcMbfc,Macwinpaiihioa,weye  sitting  on  theircggs,he  was  in  thehahitof 
^^Wiag  tha  naata  occasionally.  Even  after  the  females  were  removed, 
'^|»i^l  their  yonng,  he  resorted  to  one  of  the  nests,  and  continued  sit- 
^fcr  several  days  in  succession,  scarcely  moving  away  to  take  food.  At 
^"9^  •  doani  of  hena*  eggs  were  put  into  the  nest,  and  on  these  ha  sat 
^NMly  aatfl  they  were  halcied.  When,  however,  the  young  chickens 
^^  Isayn  a  noba,  and  to  break  open  the  shell,  he  endeavoorod  to  kill 
^  ^iHh  Ms  bill,  and  throw  them  out.  Only  one,  indeed,  was  saved 
'">*  Ui  Any.  After  pctforming  thift  tedious  task  of  incubationa  he  return^ 
^l*^sf«Mryhabit% 
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These  instances  of  monstroaty,  as  they  occur  I 
dom,  and  chiefly  in  domesticated  animals,  present 
stades  to  their  systematical  arrangement  It  is  fm 
however,  a  matter  of  considerable  difficnlty  to  de 
the  sexes  at  an  early  age,  and  the  young  from  m« 
dividuals  of  the  same  species. 

B.  Varieties, — ^Although  the  vital  principle  of  evi 
mai  is  restruned,  in  all  its  operations,  within  oertni 
peculiar  to  each  species,  these  are  not  so  very  ooni 
to  prevent  slight  alterations  of  character  from  takiii| 
ivithout  disturbing  the  harmony  of  the  whole. 

Individuals  of  the  same  species,  living  in  a  will 
and  exposed  alike  to  the  same  phy^cal  circumstanof 
ly  exhibit  variations  of  character  to  any  extent 
however,  the  individuals  of  the  same  species  are  coi 
to  live  in  different  countries,  they  are  not  placed  in  tl 
physical  circumstances.  Constitutional  efforts  will  b 
by  each  of  these  groups,  to  accommodate  themselves 
conditions  of  their  station,  and  these  will  display  thei 
in  variations  of  colour,  size,  and  evei^  the  form  of 
parts. 

As  domestication  subjects  animals  to  the  greatest 
of  changes  in  their  physical  circumstances,  so  it'oj 
most  powerfully  in  the  production  of  varieties, 
take  place  in  obedience  to  the  tendency  to  accommo 
or  redundant  parts  are  produced  in  consequence  of 
of  nourishment. 

Many  of  these  variations  are  peculiar  to.indivi 
while  others  are  permanent,  and  caj>able  of  bdng  tn 
ted  to  the  offspring.  These  permanent  varieties  i 
human  species,  now  generally  limited  to  five,  the 
cassian,  Mongolian,  Ethiojnan,  American,  and  1 
have  given  rise  to  the  belief,  that  there  are  several  s 
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of  the  genus  Homo.     This  qpinion,  however,  is  now  gene- 
mU J  abudooecL 

"Wlieii  it  is  intended  to  ^ve  a  correct  and  complete  dcli- 
juatioQ  of  the  character  of  a  species,  it  is  necessary  to  at- 
tend to  the  following  drcumstances : 

1.  Specie  iVom^.— -This  is  intended  to  be  used  along 
with  the  name  of  the  genus,  to  distinguish  it  from  the  other 
ipecki  with  which  it  may  be  combined  *.  It  is,  therefore, 
iModly  an  adjective,  in  concord  with  tlic  name  of  the  genus 
as  a  substantive ;  and  expresses  some  circumstance  connect- 
ed with  colour,  form,  habits,  station,  or  distribution.  Size 
iiiddoin  resorted  to  as  fuinisliing  a  name,  in  consequence 
of  the  absence  of  a  fixed  standard,  and  the  terms  viqpis^ 
MM«i  panmSf  and  others  of  the  same  kind,  are  therefore 
tddom  employed. 

la  some  cases^  the  specific  name  is  a  substantive,  and  oc- 
cvn  cither  in  the  nominative  or  genitive  case,  and  without 
nCerenoe  to  the  gender  of  the  name  of  the  genus.  This  want 
^'epDoord  happens,  when  a  species  has  been  long  known  by 
adistinet  appellation,  and  when.this  is  employed  in  science  as 
lU  ipecific  name.  Thus,  in  the  genus  TurdiUy  while  one  spc- 
ii  distinguished  in  the  ordinary  manner,  viz.  T.  torqua^ 


*  The  nanct  of  the  difTercnt  divisional,  ai  Species,  Genera,  and  Classes, 
*<  opressrd,  b/  universal  consent,  in  the  Latin  language.  They  are  dtlirr 
^ved  directly  from  that  language  or  from  the  Greek,  in  which  latter  case 
^  oUain  a  Latin  termination.  Provincial  names  arc  excluded  aa  barlia- 
""■k  These  are  frequeiiUy  difficult  to  pronounce,  harsh  in  their  sound,  and 
^^utely  admit  of  a  Latin  termination.  Where  they  ore  not  liable  to  such 
"N^ctagm,  Uiej  may  be  occaj^ionally  siiiTcrcda  yet,  for  the  sake  of  uniformity, 
l«|  ikculd  be  used  bparingly. 
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^,  another  T,  Aferulay  fiirnishes  anexample  of  the  ex 
here  refared  to.  When  the  specific  name  is  in  the  | 
case,  it  b  always  derived  from  the  proper  name  of  t 
logist  idio  discovered  it,  or  who  contributed  to  illusi 
characters.  Thus,  Liparis  Moniaffidj  was  so  nai 
Donovan  *,  in  honour  of  the  late  George  Montac 
who  first  detected  it  on  the  Devonshire  coast  Tbi 
cation  of  the  proper  names  of  zoologists,  to  the  oonsl 
of  the  specific  names  of  animals,  ought  to  be  restri 
those  who  have  illustrated  the  spedes.  Of  late  yeai 
ever,  this  honour  has  been  bestowed  on  obscrven  U 
the  species  has  even  been  unknown;  and  not  oo 
with  using  the  names  of  zoolc^ists,  those  of  mves, 
or  patrons,  have  been  extenaively  employed.  To 
zoolo^cal  honours  on  those  who  are  not  interested 
progress  of  sdence,  is  ridiculous ;  and  to  n^lect  the  t 
discoverer  in  order  to  do  this,  is  base  %  It  were 
perhaps,  to  proscribe  the  practice ;  or  if  it  is  to  be 
ed  in,  the  termination  ought  not  to  be  in  the  geniti 
the  nominaUve  case.  In  all  the  excq)tion9  noted 
paragraph,  it  is  customary  to  distinguish  them  fr 
brdinary  specific  names,  by  making  the  first  a  capita 
Before  concluding  these  remarks  on  specific  name 
necessary  to  state,  that  the  discoverers  of  species  hi 
undoubted  right  of  imposing  the  names,  and  tha 


*  BritUh  Pishcf,  Tab.  IxviiL 

t*  The  raoUve  might  be  misinterpreted,  were  I  to  ix>int  out  int 
which  such  names  have  been  imposed  from  weaic  and  selfish  pitrf 
may  be  of  more  use  to  quote  the  opinions  of  Liiimccos,  in  rcferenc 
bonourf,  as  connected  with  the  generic  names  of  plants.  **>  Uniei 
niconim  prsmium,  hinc  non  abutcndum  est.'*-**'  Hoc  unicum  ci  i 
prsmiam  laboris,  sancte  sfrvandum  ct  caste  dispensandum  ad  iocit 

ft  omamentum  Botanices.**—  Ph.  Dot.  170. 

f 
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It  sever  to  be  altered.  They  may  have  a  harsh  sound, 
lie  barbaroiiB,  or  even  absurd,  yet  all  these  objcctkms  arc 
•s  nothiiig,  when  oompared  with  the  evils  accompanying 
the  nmhiplication  of  synonymes.  Even,  without  any  good 
many  naturalists  have  presumed  to  change  the 
irfiich  the  discoverer  of  the  species  imposed  upon 
than,  in  ofder  to  obtain  what  appeared  to  them  umformity 
^  JOMendatme,  or  rather  for  the  purpose  of  increasing 
tUrown  importance.  The  period  is  probably  not  very 
raMe^  when  ihis  mischievous  spirit  of  innovation  shall  re 
cm  in  effectual  check,  in  consequence  of  credit  being 
ittKhtd  only  to  those  who  develope  new  character^  and 
Mt  lo  thoae  who  disturb  science  by  the  fabrication  of  un- 
■VMwy  names.  Where  synonymes  have  unavoidably 
Imi  created,  in  consequence  of  the  want  of  communication 
(■tvm  distant  observers,  the  rule  universally  known,  but 
M  equally  extenovely  observed,  is  to  ^vc  the  pr^erenoe  to 
^  mmmjtrsi  imposed. 

t>  Spee^k  CAorod^.— 'When  a  genus  contains  only  one 
^■uu,  it  is  not  necessary,  even  for  the  sake  of  uniformity, 
^Sttpby  a  specific  character.  Its  use  is  merely  to  assist  in 
'"miininatiDg  readily  the  different  specicswhich  a  genus  may 
^^MuD.  For  this  purpose,  the  species,  or  thdr  descriptions, 
■^  oompared  together,  in  order  to  discover  their  most  atrikr 
^  fifaenoes.  These  essential  marks  are  expressed  in  one 
*>ttiioe,  which  b  added  immediately  after  the  spcdfic  name. 
Before  the  introduction  of  the  Linnsran  system,  this  speci- 
6c  diaracter  was  frequently  employed  instead  of  the  sped- 
^  otme.  Its  inconvenient  length,  however,  was  generally 
^diiiowledged ;  so  that  the  substitution  of  the  specific  name 
HT  ^  illustrious  Swede,  in  references  and  conversation, 
^"^i  oniversally  acceptable  to  naturalists.  The  specific 
i>*o^  were  termed  by  him  nomina  trivialia ;  because  they 
'njquently  had  a  reference  to  the  accidental,  instead  of  the 
<^**^ial,  characters  of  animals. 
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I^mitJius  was  dbpoaed  to  nestrict  his  qiecific  du 
lo-tweiTe  words,  ah  example  which  succeeding  naf 
brnwe  usually  imitated.  In  general,  however,  all  tbi 
mmisry  to  be  miohided  in  a  spedfic  character,  parti 
whone  all  the  specks  which  «re  known  are  Mce« 
our  inqiectioD,  may  be  expressed,  even  within  the  1 
the  Tirniwpan  rule.  Where  the  characters  of  arspei 
•dbyect  to  variatioii,  from  sex,  age,  or  season,  it  ii 
portonce  to  employ  those  marks  only  whidt  are  pen 
and  oommon  to  all  the  individuak. 

Specific  characters  necessarily  vary  mth  the«dd 
new  ^wicies.  If  a  genus  consists  of  two  species,  i 
eoQstantly  black,  and  the  othar  white,  the  colour  w 
nish  the  marks  for  the  qiecific  diaracter.  Siould 
qpedes  be  discovered  likewise  of  a  black  odour,  it  ^ 
only  be  necessary  to  frame  a  specific  duuacter  for  tl 
species,  but  to  reocmstruct  a  new  one  for  the  first 

3.  Specific  Refbrences.'^It  is  usual  to  add,  immi 
after  the  specific  character,  a  reference  to  diose  wi 
which  the  species  has  been  described,  under  whateves 
and  to  arrange  the  whde  in  the  order  of  time.  It  d 
mppmr  to  be  wmth  while  to  quote  those  authors  wi 
not  contributed  any  thing  towards  the  ducidation  oft 
des,  but  who  have  merdy  copied  from  others,  ui 
the  case  of  those  systematicd  works  which  are  gc 
consulted.  When  references  are  made  irithout  sei 
mudi  room  isunprofitaUy  occupied. 

4.  Specytc  Ducription. — ^This  includes  every  i 
stanch  in  the  history  of  the  species,  not  previously  re 
in  the  characters  of  the  groups  in  which  it  is  in 
The  mature  male,  during  the  season  of  love,  is  de 
as  the  standard  of  the  qiedes,  with  which  dl  the  diff 
arisii^  from  sex,  age,  or  season,  are  compared. 
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II.  Genus. 


This  diviaoD,  which  is  de^gnated  by  a  peculiar  title, 
lervei  as  a  surname  to  the  species  which  it  includes. 

If  we  are  to  connder  as  a  g^mi^,  every  division  by  which 
tfida  are  f&tiibuted  into  groups,  and  regard  it  as  only  one 
rtip  higher  in  the  scale  of  our  classifications,  the  number 
of  qpeoes  which  it  can  include  will  in  general  be  few  in 
number.  Indeed,  if  we  employ  the  twofold  metlnxl  of' 
dimon^  by  poative  and  negative  characters,  the  lowest 
glQups  will  seldom  contain  more  than  two  species.  When 
genera  occur  greatly  exceeding  in  species  this  limited  num- 
ber, we  may  safely  conclude,  that  the  structure  of  the  spe- 
cies  is  imperfectly  understood,  and  that  the  distinguishing 
characters  are  chiefly  derived  from  the  modifications  of  one 

1.  Generic  JVont^.— -The  term  employed  to  'dc»gnate  a 
S^emis,  is  always  a  substanUvc  in  the  singular  numl)cr,  and 
Bominative  case.  In  order  to  avoid  all  grounds  of  oHifu- 
flioQ,  and  that  the  term  may  lead  tlie  mind  to  no  other 
iQUige,  piimitive  words,  and  such  as  are  appropriated  to 
other  objects,  are  carefully  avoided.  For  similar  r&isons, 
*U  words  indicative  of  comparison  or  resemblance,  or  those 
ending  in  aides,  are  rejected.  Neither  hybridous  nor  bar- 
liBious  terms  arc  employed.  Those  in  common  use  are  aU 
Uuiit  ezcluuvely  derived  either  from  the  Greek  or  tlie  La- 
tin •. 

It  is  somewhat  remarkable,  that,  in  mineralogy  and  bo> 
tany,  generic  titles  should,  in  many  cases,  be  derived  from 
the  names  of  those  naturalibts  who  have  contributed  to  the 

*The^^  Philofophia  Botauica,**  Svo«  1751,-0.  of  I.iknjeui,  may  he  pcr- 
HKd  with  advantage,  on  th»  subject  of  Nuincnclaturc.  Miny  of  his  rulcs^ 
^«c\ir,  ue  cmpyrkal,  and  have  never  been  attonclod  lu  hy  naturalLts. 
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advancement  of  these  sciences,  while  the  generic  titles  c 
animals  are  never  derived  from  the  same  soarce,  nor  um 
lar  honours  bestowed  oii<«oological  observers.  We  hsv 
never  heard  a  satiafactoiy  reason  assigned  for  tins  adopte 
course  of  nomenclature,  thou^  the  practice  of  LnniAr 
has  been  quoted  by  the  slaves  of  authori^  in  its  justifia 
tion.  In  perusing  the  work  of  Laxouboux,  ^  ICsloir 
des  PolyjHerB  Coralligtees  Flexibles,^  we  could  not  avob 
bong  struck  with  the  absurdity  of  commemorating  tb 
Mythology  of  Greece  and  Rome,  by  bestowing  upon  U 
new4brmed  genera,  thetitlesof  the  Nymphs  of  the  Spring 
and  of  the  Sea,  instead  of  the  names  of  PsTsaommi 
Tekmblky,  Ellis,  and  Pallas,  land  a  host  of  other  ob 
servers,  whose  labours  did  honour  to  the  age  in  wluch  thq 
lived. 

That  the  author  had  no  particular  dislike  to  die  use  a 
proper  names  as  generic  titles,  appears  obvious  from  U 
genera  Elzcrina  and  CandOf  ia  which,  however,  they  m 
applied  without  jud^cnt  *. 

When  a  generic  name  h^s  once  been  bestowed  on  a  wd 
defined  group,  it  ought  pot  to  be  changed,  even  although  i 


*  **  J*ai  danirf  k  ce  gtnre  le  aon  agreibkD'Elieriiitt  pnee  ipm  ttOm  ^ 
H  poruit,  iUt  de  N«m,  Roi  de  Hfe  de  Timor  ou  m  troave  oe  Poljpkr,  m 
dUe  hononblMiMnt  dans  k  voyagt  sax  tares  Australes,  de  Pnuw  d  Li 
•OMs,**  p.  1ft.— ^  J*ai  donni  k  ce  genre  le  nom  de  Cauda ;  ainri,  a*appM 
vne  jeww  Malaiaedtfedana  le  ^rofMge  de  Psaow  ct  Lnusum ;  cm  oalanMMi 
ont  raporU  cctte  ckgante  celbnM  dee  colea  de  Timor,*  p,  ISl.  Did  it  m§ 
oecw  10  thk  MMlior,  that  the  daimt  of  the  two  French  nafrallMe  Fwmm 
and  Laeoaoa,  the  diacovcrert  of  the  species,  for  thereoeption  of  which  thci 
frcncta  were  fbmwd,  were  preAtahle  to  the  two  Asiatic  fifrls  whom  he  hi 
attempted  to  immoitaliae  in  scienee  F  ^Vhr  are  none  of  the  new 
rovertd  faj  these  obsenrcrs,  napiod  in  honow  of  tlieni,  fant  cmpioyod 
ime  theanthor^  Urii^  friendi?  The  names  of  species  which  have  o«vi 
%id  half  a  renivry,  are,  in  some  cases,  wantonly  changed,  and  Pa&ias  is  tab 
bed  to  iattcr  Satioiit»— Sec  p.  f  If. 
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appropriate  term  has  been  discovered.  This  rule, 
vluch  the  moat  judicious  zodogists  have  uniformly  respect- 
ed, was  underrated  and  violated  by  several  French  natura- 
iil%  during  the  period  of  the  Republic.  It  was  dieir 
shjutf  at  that  time,  to  make  every  thmg  appear  to  ori- 
gjamte  in  their  own  nation.  The  names  both  of  genera 
tttd  spedea  were  therefore  changed,  to  suit  their  pur* 
pQHiL  In  Mineralogy,  M.  Hauy  has  contrived,  by  de- 
gnes,  to  diange  nearly  all  the  generic  names ;  and  it  is  still 
surprising,  that  many  of  these  new  names  are  coming 
ise  even  in  this  country.  In  the  writings  of  Lage- 
VBiiB  and  Lamask,  such  innovations  are  but  too  frequent. 
I  wmld  be  deficient  in  candour,  however,  were  I  not  U> 
teic^  that  M.  CuviKE  has,  with  more  propriety,  in  gene' 
laly  avoided  any  obvious  exhibitions  of  this  national  appro- 
Where  useless  dianges  are  thus  produced  in  ncv 
tuie,  thdr  authors,  and  their  names,  should  be  over- 
ioolied. 

It  has  beoome  customary,  of  late  years,  to  add,  imme- 

fittdy  after  the  generic  name,  the  name  of  the  author  who 

finftertabliabed  it.    This  is  a  very  useful  plan,  as  it  facili*> 

Mcs  research,  and  guards  agitikist  the  inconvenience  of 

TQQnjines.    A  few  naturalistB,  in  addition  to  the  author  of 

the  genus,  add  likewise  the  names  of  those  who  have  adcpt- 

cA  it,  and  even  enrol  thdr  own  in  the  number.     Such  quo- 

Mioai,  however,  are,  to  say  the  least,  unnecessary. 

1  Gmerie  Charader.^AA  this  is  intended  to  distinguish 
tedifoent  groups  of  a  higher  division  from  one  another, 
nthe  most  expeditious  manner,  the  more  obvious  and  es- 
Wiri  marks  only  are  employed.  Where  the  previous 
"lUviaons  have  been  executed  with  care,  the  generic  cha- 
'^cler  may  usually  be  expressed  in  a  very  short  sentence, 
■ot  eiceeding  the  IJnreenn  limits  of  twelve  words. 
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9.  Gertie  Description.^^AA  tbe  generic  diaiacter  is 
tanded  uAAj  to  facilitate  investigatioii,  its  requisite  biei 
precludes'  the  possibility  of  enumeratiDg  all  the  proper 
iriuch  the  species  possess  in  common.  This  defect,  b 
ever,  is  supplied  by  the  description,  which  is  better  kno 
among  naturthrts  under  the  denomnmtion  of  nA^wrol  c*iif 
ter.  When  this  description  is  fiiU,  and  constructed  n 
due  riq;altl  to  the  characters  of  the  higher  groups,  it  m 
^  great  deal  of  repetition  in  givitfg  the  descriptioii  of 
qpecies;  and,  during  its  composition,  unfolds  the  peca 
marks'by  which  they  toe  to  be  distinguished.  It  poi 
fully  exercises'  the  judgment,-  and  seldom  fails  to  xai 
new  views  of  the  natural  aflSmties  of  animals^  and  the  i 
dificatioiis  of  their  several  organs; 

In  the  TiimwRaii  System,  the  divisionis  of  a  higher  Ik 
than  genera  were  limited  to  two  in  number,  viz..ordai.j 
daases.  Classes  constituted  the  primary  divinonsy  and 
eluded  orders :  these  last  included  the  genera  and  wgtei 
^he  modem  improvements  of  scienci,  and  die  vast  ai 
tiGSiB  of  new  speoes,  have  mulupled  the  number  of  d 
riom  in  the  system  to  an  extent  greatly  bey ond  the  five  Of 
nally  employed  by  |he  Swedidi  naturalist  In  many  ca 
they  exeeed  twenty  in  number.  In  order  to  give  to  aed 
diese  groups  an  appropriate  title,  naturalists  have  dcBC 
nated  them  divisions,  classes,  orden,  tribes,  legionstfioi^ 
sections,  subdivisions,  S^  We  have  already  stated  tbe  n 
of  co-^irdinalion  between  these  groups,  and  are  these 
disposed  to  prder  distinct  appellations  for  each,  expresi 
if  pracftiedide,  of  their  essential  character,  rather  then  to 
signate  them  by  terms,  which,  whUe  they  occur  firequea 
have  never  the  same  equivalent  expresnon. 

In  the  construction  of  FamlieSj  which  consst  of  geo 
related  to  each  other  by  certain  common  properties,  thi 
troduotion  of  new  terms  is  cosily  avoided,  by  denomina 
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thcam  by  the  name  of  the  oldest  establislied  genera,  and 

bestowing  upon  tliem  a  patronymic  terminaUon,  as  des  or 

dcr.     The  latter  is  generally  preferred  as  a  terminaUon, 

vice  it  never  occurs  in  generic  names ;  while*  the  former, 

bong  of  frequent  oocurreiice,  may,  if  employed,  occasion 


In  all  these  different  diviaons,  it  is  of  importance  to  ex- 
briefly,  the  essential  distinguishing  marks,  in  order  to 
&ciUtate  research ;  and  to  enumerate  all  the  common  pro- 
poties^  to  avoid  the  necessity  of  repetition. 


The  observations  which  have  now  been  offered,  lead  to 

the   coDclusion,   that    Species  alone,    in  the  divi^ons  of 

loology,  are  permanent,  all  the  others  being  subject  to 

chaage.    The  higher  divisions  are  of  our  own  creation,  and 

are  dtered  occauonally,  to  make  them  correspond  with  our 

incraang  knowledge.    The  discofvery  of  a  few  new  qie- 

aeii  compels  us  to  form  sections  in  a  genus,  or,  instead  of 

thru!,  to  construct  new  genera.     The  old  genus,  then,  bep 

eonci  a  family,  and  a  amilar  advancement  of  rank  takes 

flace  b  all  the  higher  diviaons.    Many  of  the  Tiinniean 

g^noa  are  now  at  the  head  of  eight  or  ten  inferior  divi- 

ibaii  and  the  goiera  of  modern  systems,  in  consequence  of 

fotiBie  Aacovery,  will,  in  th^  turn,  experience  a  similar 
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PART  IV. 


CI«ASSIFICAT10N  OF  ANtMALSf. 


If  ifc  employ  the  twofold  method  of  daanficatioo  reooai^ 
mended  in  the  {n^eceding  part  of  this  woi4c,  we  diall  be  af 
no  loss  to  obtain  the  first  divisions  of  the  aniinal  kingdom, 
vsKTSBJtAL  and  IKYEBTSBRAL,  however  greatdiflkultf  nwj 
be  eKperienoed  in  the  oonstructicHi  of  the  subordinate  gimipt. 
These  two  divisions  depend,  the  one  on  a  positive,  the  otbef 
on  the  negative  character,  and  possess  the  advanti^  6tf»> 
ing  easily  recognized.  In  this  respect,  and  indeed  in  every 
other,  they  have  the  decided  superiority.  Any  other  basia  of 
diviaon  hitherto  employed  b  fiuilty,  in  not  indudi^ga  mni- 
ber  of  common  properties,  in  effecting  unnatural  sepamtioil 
among  kindred  tribes,  or  in  being  founded  on  diaraelen 
which  are  merriy  modifications  of  some  positive  quai^f« 
Without  wasting  the  time  of  the  reader,  in  dwdling  en 
the  defects  of  these  different  systems,  we  shall  proceed  ai 
oDce  to  an  exposition  of  the  diaracters  of  the  method 
ployed 


VEKTEBUAL  ANIMALS.  I6l 

I. 

VERTEBRATA. 

Veii:ehral  Animals. 

CuiRiCTiii.— Animals  furnished  with  a  skull  and 
vertebral  colomn  for  the  protection  of  thr 
Main  and  spinal  marrow  ♦. 

Desciiption.— The  properties  which  the  vertebral  ani^ 
tOib  possess  in  oominon,  arc  numerous,  and  clearly  indicate 
the  unity  of  the  plan  accotjcUng  to  which  they  have  been 
^OMtnicted,  In  reference  to  the  nervous  S)rstem9  indeed, 
ft  coofonnity  of  character  here  prevails,  which  is  not  obser- 
vable b  that,  or  any  other  system  of  organs  among  the  in- 
^^«tebnl  tribes. 

1*  Culanecus  System. ^r'lL'\\c  skin  here  appears  in  its 
^"^^  perfect  state.  It  exhibits  the  cuticle,  the  mucous 
^^  and  the  corium,  in  all  cases ;  nor  are  tlie  muscular 
•■dcdlular  webs  often  wanting. 

1  Oueous  System. — The  bones,  which  are  destined  for 
^  ttpport  of  the  body,  always  abound  in  phosphate  of 
*^  and  they  increase  in  size,  by  the  expansion  of  tlicir 
^^^Ktilagiiious  basis.  The  basis  of  the  skeleton  may  be  re- 
(oded  aa  the  skull,  to  which  are  joined  the  bones  of  the 
^  OQ  one  quarter,  and  the  spine  on  another.  The  spino 
^^ouftM  of  vertebrae,  with  a  groove  or  canal  on  the  dorsal 
^^pacty  fin-  the  reception  of  the  spinal  marrow.  The  limbs,  or 

*  It  vucf  be  otjeetcd  to  this  prixnaiy  diTision  of  animals  into  VertebnA 

^lawtchnl,  that  the  diancCcn  which  are  employed  in  theirjdischiiiiDS- 

t>i%  ae  doifed  ftom  lorfj/jcaftom  merely  of  the  nervous  system,  instfiad  of 

on  the  pttaence  and  absence  of  particular  organs.     It  woald  cer. 

to  be  more  consonant  with  the  principles  of  classification  which 

tee  bsea  Rcommended,  to  (fivide  animals  into  such  as  had  apparent  nerves, 

se  destitute  of  apparent  nerves.    Still,  however,  as  there  is  n<» 

1  witboot  a  nervous  system,  it  would  only  be  emplojring  a  diifoent  mo- 

I  of  tb^Munc  organs,  and  one,  the  limits  of  which,  are  ksi  distinctly 
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extremities,  where  present,  never  exceed  four  in  Bumber^i 
are  more  or  less  intimately  articulated  to  the  vertefani  < 
lumn. 

S.  Muscular  SyHem.'^The  muscles  in  this  group  of  c 
mals,  are  principally  supported  by  the  osseouB  sjrate 
Those  which  are  desUned  for  the  motion  of  the  extremili 
have  their  origin  and  insertion  in  the  bmies  by  which  At 
are  supported,  or  in  the  portion  of  the  skeleton  to  vki 
they  are  articulated.  In  this  peculiar  character,  they  dU 
widely  from  the  invertebral  animals. 

4.  Nervous  SifsUm.^-'The  peculiar  characters  of  the  a 
vous  system  of  vertebral  animals,  have  been  already  gm 
in  considerable  detail,  in  the  preceding  volume,— fn  UM 

5.  Digestive  System.'^The  opening  of  the  mouth  m 
ways  transverse,  the  motion  of  the  jaws  being  perfonned 
the  same  plane.     The  Dver  is  always  present 

6.  Circulating  System. — Lacteals,  lymphatics,  and  vdi 
occur  as  absorbents,  and  are  aided  by  a  pulmonic  aioii 
and  ventricle.  Where  a  systemic  heart  is  present,  it  is  i 
ways  in  contact  with  the  pulmonic.  The  blood  b  unifefi 
ly  of  a  red  colour.  The  kidneys  always  occur  for  the  i 
cretiion  of  the  urine. 

7.  Reproductive  SjfSiem.'^The  sexual  cMrgansare  usoil 
placed  on  different  individuals,  and  the  females  are  vm| 
rous,  oviparous,  or  ovoviparous. 

The  subdivision  of  the  vertebral  animals  is  easily  I 
compUshed,  from  the  characters  furnished  by  the  Cirea 
ting  System.  In  one  group,  there  is  a  perfect  systemic  a 
and  pulmonic  heart,  with  warm  blood ;  while,  in  the  och 
the  heart  is  more  or  less  defective,  and  the  blood  is  cold. 

Vertebral  Animals  with  Warm  Blood. 

As  the  temperature  of  the  body  b  usually  higher  tb 
die  surrounding  medium,  the  skin  is  ^ther  fumisbed  < 
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ieEnally  with  appendices,  or  internally  with  a  layer  of  fat,  to' 
let  at  DoiMxxiductors  of  the  heat  which  is  generated.  The 
ngnlatioii  of  the  temperature,  to  suit  the  varying  external 
riirnmshinffes,  b  eflected  by  the  quantity  produced,  by  the 
qoantity  or  colotir  of  the  nori-oonducttng  substances,  regu- 
faCBg  its  escape  by  transmisaon  or  radiation. 

The  presence  of  ribs,  and  a  sternum,  for  the  protection 
rfthe  cavity  containing  the  viscera,  is  universal.  The  an- 
terior extremity  is  likewise  furnished  with  scapular  and 
dsficukr  bones.  The  muscles  contain  a  greater  quantity 
tf  Ann  than  in  the  other  classes.  The  brain  occupies  the 
viiole  cavity  of  the  skull,  and  exhibits  several  markings  on 
^mibce  \  The  eyes  ar6  furnished  with  eye-lids.  The 
pMge  of  the  nose  communicates  with  the  windpipe.  The 
ttcUeaof  the  ear  is  present.  In  many  species,  whiskers  or 
kog  hairs  are  jiaced  about  the  mouth.  The  intestinal  ca- 
m1  k  Astinguished  intd  small  and  great  gufs,  and  Supplied 
^  gaikriic,  pancreatic,  and  biliary  glands. 

The  heart  is  double,  and  the  circulation  is  complete. 
AD  the  blood  must  pass  through  the  lungs  before  entering 
fte  tjstadnc  heart,  to  be  distributed  through  the  aorta  to 
^  body.  Free  air  is  respired  through  a  windpipe  fur« 
>Uied  with  a  larynx.  The  lungs  are  double.  The  sexes 
v^amformly  separate,  on  different  individuals,  and  inter- 
^  fecundation  is  requisite. 

The  warm  blooded  animals  are  divided  into  Quadrupeds 
"^i  Birds. 

QUADRUPEDS. 

Cfccsr. — Ovarium  double. 
^  **K»,— The  appendices  of  the  skin  of  quadrupeds  consist 
•'*«'  of  hair  or  scales,  and  differ  remarkably  from  the 

■  Vol  L  ib. 
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feathered  covering  of  lurds.  The  thorax  is  aepanled  fro 
the  abdomen  by  a  muscular  diaphragm. .  The  pancroi 
and  biliary  ducts  enter  the  intestine  by  a  oommoa  opean 
The  omentum  is  always  present.  There  are  two  oodpl 
condyles  *•    The  lower  jaw  only  moves. 


*  Tlie  spine  of  qvadmiMdf,  Uiongh  eihjhiting  manj  fwminciB 
li  fol^ect  to  eonrideitUe  vaiiationf  in  the  number  of  the  ▼ertefant  of  .f4l 
it  consifts.  In  the  three-toed  dothy  the  cervical  vertebrc  amoant  to  afc 
while,  in  the  other  quadrupeds,  their  number  is  limited  to  eeven.  la  i 
ternate  bat  there  are  no  caudal  vertebrae.  The  followlqg  Table, 
from  CuTiam't  Comp.  Anat,  exhiUta  the  number  of  vcitabf  In 
spedca  of  British  quadrupeds. 


SPECIES. 

Dcnal 

Lmrn 

SmenU 

CtmHi 

«sr« 

ver. 

tJsr, 

^^^^SrV 

Man,             ... 

IS 

5 

5 

4 

11 

6 

4 

If 

Great  Bat, 

IS 

3 

8 

Hone.shoe  Bat, 

It 

3 

If 

Hedge-hc^, 

15 

4 

if 

Shrew,            ... 

1S( 

3 

If 

Molo, 

13 

7 

11 

Badger,            ... 

15 

3 

18 

Otter,             ... 

14 

8 

fl 

Martin, 

14 

3 

18 

Weasel, 

14 

3 

14 

Cat, 

13 

3 

ff 

Dog, 

13 

3 

ff 

Pox, 

13 

3 

80 

Hare, 

IS 

s 

4 

fO 

Babbi^ 

IS 

2 

fO 

Common  Mouse, 

19 

4 

f4 

Pidd  Mouse, 

13 

3 

18 

BbM:k  Rat, 

IS 

3 

f8 

Norway  Rat, 

IS 

4 

fS 

Harvest  Mouse,            •            • 

IS 

3 

fS 

Water  Raft, 

IS 

4 

fS 

Dormouse, 

13 

4 

f4 

HQg, 

14 

3 

Moiethai 

Stag, 

13 

6 

3 

11 

Goat, 

13 

« 

4 

If 

Sheep, 

13 

6 

4 

18 

Oi,             ... 

13 

6 

4 

18 

Hone, 

18 

6 

t 

IT 

Seal,             •             •             • 

15 

5 

t 

If 

Porpoise, 

13) 
13/ 

loan 

H 
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Thoe  k  usually  an  obvious  difference  between  the  two 
The  neck  of  the  male  is  thicker,  lus  voice  louder, 
Mm  ne  and  strength  greater  than  in  the  female. 

The  more  recent  examinations  of  the  Marsupial  and  Mo- 
■O^ematDUS  tribes,  render  the  more  common  divisions  of 
foadrupeds  insufficient  for  the  purposes  of  systematical  das- 
■fiottioD.  The  term  Mammalia  may  still  be  the  appella- 
tift  of  those  quadrupeds  which  suckle  their  young ;  but  it 
MMt  necessarily  exclude  the  Monotremata,  the  young  of 
vladi,  like  those  of  birds,  are  either  left  to  shift  for  them- 
idm,  or  are  guided  by  the  mother  to  suitable  food. 

MAMMALIA. 

CW.— The  young,  after  birth,  suckled  by  the  mother. 

Ducr. — ^The  female  is  furnished  with  teats,  and  the 
Wnth  of  the  young  is  fitted  for  sucking.  There  is  an  ute- 
nu  Cor  the  perfection  of  the  foetus.  The  external  orifice  of 
the  ttmioal  canal  b  single. 

It  appears  to  be  necessary,  in  this  place,  to  take  notice, 
>K>t  particularly,  of  the  Teeihy  as  the  characters  furnished 
^  tbeie  organs,  are  extensively  employed  in  the  clas^ca- 
tioa  of  the  mammalia. 

1*  Sirudure  of  the  Teeth. — The  grinding  surface  of  a 
^^  is  termed  its  Cramriy  or  summit ;  the  portion  which  is 
^^i^ed  by  the  gum  its  Rooty  or  Fang ;  and  the  interven- 
^  part,  its  Bo^,  These  three  parts  are  seldom  construct- 
ed of  the  same  materials,  but  are  usually  formed  from  the 
^wcnt  substances  which  arc  termed  Ivory,  Enamel,  and 
Coaent  a 

The  Ivory  is  harder  than  common  bone,  of  a  denser  tex- 
^  and  contains  less  animal  matter.    It  seems  to  consist 
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of  difierent  layers  of  3  fibres  intimately  united^  c 

biting  remarkable  ties  in  difPcBent  species.    ] 

susceptible  of  a  good  p  ,  and  b  e&tmsively  used  in 
arts.  It  is  pdncipally  ob  lined  from  the  different  qpi 
of  elephant  and  hippopoti  nus.  Some  teeth,  as  the  t 
fyf  these  species,  are  enti  y  cxmiposed  of  i  voty ;  wfaik 
other  spedes,  it  is  intermixed  with  the  enamel  or  eemfl 

The  Enamel  is  still  harder  than  the  ivory ;  contaioi 
animal  matter;  and  consists  of  minute  fibres,  unifmrmlj 
ranged  perpendicular  to  its  surface.  It  nevar  occurs  A 
but  always  as  a  coating  to  the  jvory. 

The  Cemeni  is  of  a  softer  substance  than  any  of  the 
ceding.  It  contains  more  animal  matter,  and  i£f  neari 
milar  to  ordinary  bone.  It  occurs  as  a  coating  to  the  i 
and  enamel,  or  filliiag  the  interstices  of  their  folds. 

When  a  tooth,  ix)n^ting  of  these  three  substance 
subjected  to  the  acUon  of  the  fire,  the  cement  blackens : 
and  then  the  ivory,  while  the  enamel  retains  a  good  de 
its  ori^al  whiteness.  These  effects  result  from  the  i 
ring  of  the  animal  matter  *. 

9.  /V>r?7ta^jon.— The  teeth  are  formed  in  sockets  ii 
jaw-bon^  which  are  termed  AlveolL  In  each  socket,  ( 
is  a  pulpy  substance,  consisung  of  gelatine  and  alb\mieBj 
liberally  supplied  with  bloodvessels  and  nerves.  This 
is  surrounded  by  a  capsule,  to  which,  however,  it  doe 
adhere,  except  at  the  base.  This  capsule  enters  ini 
its  sinuosities.     From  the  pulp  the  ivory  is  secreted^ 


*  On  the  stirfhcc  of  the  tooth,  the^e  is  sometimes  deposited  a  sut 
termed  the  Tartar  of  the  teeth.  It  frequently  sssnmes  i  yellow  ooloH 
a  smooth  surface  in  the  ox  and  the  sheep,  and  has  been  ignoranUy  oooi 
as  gold  deriTcd  from  the  pasture.  It  is  merely  a  precipitation  horn 
liva.  BaazBLius  found  it  to  consist  of  ea^^  phosphate,  79.0;  i 
not  yet  decoroposttf ,  12.5;  peculiar  salivary  matter,  1.0  ;  and  aniinai  i 
liable  iq  muriatic  acid,  7.5  =  100.0.— An.  Phil.  voL  iL  pw  S^l. 
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layer  being  first  formed,  and  the  others  dieposited 

in  soooession.     The  socket  of  the  tooth  is  left  at 

hoUovr,  owing  to  the  presence  of  this  pulp;  and,  where 

dben  ne  mote  fangs  than  one,  each  encloses  a  portion  of 

tbm  hmt  of  the  pulp.    In  prcqportion  as  the  ivory  is  secre- 

led,  die  pulp  diminlriiesin  mze,  and  at  last  nearly  disappears. 

^liecapeule  with  which  the  pulp  is  surrounded,  is  menw 

and  conasts  of  two  layers.    The  central  layer 

the  enameL    In  some  cases,  the  enamel  is  spread 

a  imifenn  surface ;  while,  in  other  cases,  it  penetrates 

body  of  the  tooth,  in  the  form  of  tortuous  bands,^  ex- 

fiom  the  crown  to  the  root,  or  descending  to  a  11- 

■oiled  depth  into  the  body     In  the  first  and  last  cases,  the 

it  depofiited  after  the  ivory  has  acquired  its  tomn^ 

in  those  teeth  where  the  enamel  extends  fiom  the  base 

to  As  crown,  both  the  ivory  and  enamel  appear  to  be  of 

Qeady  contemporaneous  formation.   In  such  teeth,  exhiUt- 

^  ia  the  labfait,  the  growth  may  be  indefinitely  extended ; 

ii^  tint  the  wearing  down  of  the  crown  of  the  tooth  may  be 

wig^ifniBUfri  by  the  increase  at  the  base.    Such  teeth  are 

tf  equal  tUckness  throughout ;  all  the  others  terminate  in 

Mrrowfiuigs. 

Conklerable  difference  of  ojnnion  prevails  with  respect 
to  die  fiinnation  of  the  cement  According  to  M.  Tenon, 
^klo  be  regarded  as  originating  from  the  ossification  of 
^  awmfarane  of  the  capsule.  Blake  viewed  it  as  a  de- 
PWkm  from  the  peripheral  surface  of  the  capsule ;  while 
^  Cuvixm  thinks  that  it  is  deposited  from  the  same  sur- 
^  of  the  capsule  as  the  enamel.  As  tlie  cement  only  oc- 
con  b  those  teeth  where  the  walls  of  the  capsule  arc  tor- 
^>K>QB)  and  where  the  enamel  penetrates  the  ivory  in  bands, 
^formation  of  tha  cement  apixmrs  to  be  connected  with 
^comfdex  structure,  and  to  obviate  an  imncrfection  wliich 
^"^^^  necessarily  result,  if  the  membrane  which  secreted  the 
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tortuous  bands  of  enamel  did  not  become  osafied,  as  the  qpi 
which  it  occupied  would  be  left  empty  by  its  absorptioa 
decay.  Instead  of  this,  we  find  the  place  of  the  membci 
occupied  by  this  osseous  cement.  In  some  cases,  the  c 
temal  surface  of  this  membrane  encloses  spaces  which  i 
not  filled  up,  as  in  the  case  of  the  horse.  This  view  of  t 
matter  will  be  confirmed  by  a  view  of  the  positioii  of  tl 
cement,  wherever  it  occurs  •. 

While  the  crown  of  the  tooth  is  fonmng,  the  capsule 
covered  with  the  gum.  Towards  the  termination  of  tl 
process,  however,  the  crown  bursts  through  the  gum,  m 
is  elevated  to  its  proper  place,  by  the  farther  growth  of  tl 
body  and  fangs. 

The  teeth  of  the  mammalia  exhibit  very  remarkable  d 
ferences  with  regard  to  their  duration.  The  Miik  Tee 
are  produced  in  early  life,  and  fall  out  before  the  amni 
reaches  maturity.  These  are  replaced  by  others,  whii 
continue  during  the  vigour  of  the  animal  to  old  age.  Sol 
of  these  Permanent  Teeth  are  not  preceded  by  tempom 
ones,  as  the  back  teeth  in  the  jaw,  but  occupy  those  qpae 
which  have  been  produced  by  the  growth  and  lengthemi 
of  the  jaw.  These  castings  and  renewal  of  the  teeth  td 
place  at  difierent  times,  according  to  the  spedes.  In  tl 
elephant,  wild  boar,  and  a  few  other  species,  the  grindii 
teeth  are  shed  and  renewed  in  succesaon,  throughout  tl 
life  of  the  animal.  While  the  last  formed  tooth  is  weaiii 
down,  another,  of  a  larger  aze,  and  suited  to  the  increai 
of  the  jaw,  is  forming  beneath,  to  supply  its  place.     Tlie 


*  Sir  Etulahd  Home,  when  speaking  of  thiif  cement,  ajrs,  **  TbeUg 
mentous  Btnicturc  on  which  the  third  substance  is  formed,  is  divisible  in 
lajrers,  shewing  that  it  is  made  up  of  separate  Membranes ;  and,  betwci 
these,  small  ocBific4K>ns,  in  different  places,  arc  readily  detected.**^ C«ai| 
/bail  roh  i.  p.  SOI, 
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ire  renewaU  take   place  .  at   intervals   of  several 


Tbe  teelh  are  usually  divided  into  three  kinds,  from  the 
poaitiop  which  they  occupy  in  the  jaw.     The  front  teeth, 
or  Imimnres^  are  four  in  number  in  each  jaw,  in  Man ;  and, 
in  the  lower  animals,  however  numerous,  they  are  distin- 
^iiiihed  by  their  insertion  in  the  intermaxillary  bone  in  the 
upper  jaw ;  or,  in  the  lower,  by  their  opposition  to  the  in- 
termaxillary teeth  or  bone.     The  Tusks  are  lutuated  im- 
mediatdy  behind  the  incisors,  and,  in  man,  are  four  in 
nainbery  ot  two  in  each  jaw.     They  are  likewise  termed 
JEAento  caninii  or  cuspidati.    The  grinders,  or  molares^  oc- 
ciapy  the  back  part  of  each  jaw.     These  different  kinds  of 
usually  exhiint  well-marked  peculiarities.     The  inci- 
have,  in  general,  an  even  sharp  summit,  suited  for 
cimttiiig.     In  order  to  preserve  their  sharpness,  the  outside 
ocily,  in  some  species,  as  the  hare,  is  covered  with  enamel, 
wrbiefa,  bang  less  subject  to  wear  than  the  inner  layer  of 
iwoy,  in  kept  constantly  fit  for  use.     The  tusks  are  in  ge- 
conical.     The  crown  of  the  grinders  is  more  extend- 
It  is  uneven,  and  whi^y  covered  with  enamel,  in  the 
omivorous  kinds ;  while,  in  the  herbivorous,  it  is  flat,  or 
^1^  enainel  partially  distributed. 

The  mammiferoiis  animals  admit  of  subdivision,  from  the 
^^^mstancps  eoftnected  with  the  condition  of  the  foetus.  In 
^^^^  extensive  tribe,  the  foetus  is  nourished  directly  by  the 
^^^^'^ated  blood  of  the  mother,  received  through  a  placenta ; 
^^Ule,  in  the  other,  the  foetus  derives  its  nourishment  from 
'^  absorption  of  the  glairy  fluid  with  which  it  is  surrounded. 

PLACENTARIA. 

Char. — ^Uterus  furnished  with  a  placent^ 

The  nature  of  the  foetal  connection  wilh  the  mother  has 
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ah      |r      n  d  ^    Inhere  is  not  in  tfuB  tribe  mat 

po     I  cm  with  the  mother,  into  which  the  ezpdle 

^  afl  oc     "8  in  the  marsupial  annal 
T     ;  pli        II  r  ammals  are  more  perftet  i 

t  1  00  ly  less  intimately  dependent  o 

» 

x  of  this  di^       a  may  be  subdivided  info  Ub 

;  two  groups  wUch  are  characteriaed  b 
r  ions  of  tb   r  limbs. 

PEDATA. 

CAor.— Skin  with  appendices  in  the  form  of  Jiair,  c 
spines,  or  scales, 

Dejc.— -The  posterior  extremities  are  always  developec 
and  attadied  to  the  pelvis.  Rest  and  sle^  are  enjoyed  o 
land,  even  in  those  species  which  seek  their  food  in  the  wi 
ter.  I^These  pedate  mammalia  are  either  fingered  or  hoofiei 

UNGUICULATA. 

C%ar.— The  four  extremities  terminating  in  fingers  fti 
niahed  with  nails  or  daws. 

This  condition  of  the  extremities,  observed  in  the  finge 
ed  mammalia,  gives  them  a  capability  of  gra^mig  olgeet 
<xf  chmlHng,  and  burrowing,  which  the  hoofed  tribes  do  n 
possess.  In  many  of  the  unguiculata,  the  incisors  exist  i 
one  or  both  jaws,  while  in  a  small  tribe  they  are  wanting, 

1.  Furnished  with  incisors. 

Those  animals  which  have  tusks  are  separated  from  sac 
as  are  destitute  of  them. 


VoLi.p.iOi. 
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0k  Fonuhed  with  turics. 

^Ilie  teeth  mppear  to  be  unfit  to]  furnish  characters  Cot 
•ildidinskHi,  until  we  oome  to  the  oonstniction  of  ge- 
The  ovgans  of  motiony  however^  supply  their  plaoe» 


1.  ThmmhiJiUed  toad  in  oppotMm  to  Vie  fingers. 

.An  die  ammals  of  this  group  have  the  eyes  directed 
aa  in  man*  The  orbitar  and  temporal  fossae  are  wb- 
pwinti  J  from  eadi  other.  The  anterior  ventricles  of  die 
iHrsin  have  digital  cavities.  The  cerebellum  is  covered  by 
posterior  lobes.  This  diviaon  of  animals  has  long  been 
lidivided  into  two  orders  \  the  first  containing  Man,  the 
the  Monkey. 


BIMANA. 

Posterior  extremities  formed  for  walking. 

lUa  Older  contains  <nie  genus^  consisting  of  one  speae^ 


1.  Homo  mpietM. 

Man  is  peculiarly  distinguished  from  all  those  animab 

wliidi  make  an  ^ipnoach  to  him  in  bodily  configuration,  by 

liit  end  potUion,    His  head  is  attached  by  the  middle  of 

ita  base  to  the  vertical  spine,  and  is  destitute  of  those  liga- 

ncnts  whidi  serve  as  its  support  in  the  species  in  which  it 

>a  attached  to  a  horozontal  spine.     The  pelvis  is  wide,  and 

cnahles  the  legs  to  support  the  trunk  more  steadily.    The 

tes  are  short,  and  the  great  toe  is  uniform  in  its  poation 

with  the  others ;  drcumatances  which,  while  they  unfit  the 

Icct  for  graspng  or  climbing,  qualify  them  for  supporting 

^  body  t^  resting  on  the  ground.     For  this  purpose,  the 

>^  of  the  foot  and  hed  are  broad  and  flat,  and  their  sur- 

^  placed  at  right  angles  to  the  vertical  direction  of  the 

"*Jy-    The  muscles  arc  likewise  arranged,  so  as  to  preserve 

™  Wg  m  a  state  of  extension,  and  give  to  the  calf  and 
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thigh  their  peculiar  enlargement  and  (ano.  If  the  ft 
not  adapted  for  laying  hold  of  objects,  neitber  is  the  i 
fitted  for  walking.  It  is  placed  in  the  same  directk 
the  arm,  and  is  incapable  of  remaining  in  a  horizontal 
tion,  suited  for  supporting  the  body  on  the  ground, 
however,  well  adapted  for  laying  hold  of  objects  b] 
length  of  the  thiunb  and  fingers,  and  the  facility  with  n 
these  oppose  each  other  in  the  act  of  grasping.  Thei 
dications  of  the  erect  posture  of  man  are  common  I 
the  Tarieties  of  the  race.  The  advantages  attending 
position  may  readily  be  comprehended,  by  an  exanuni 
of  his  intellectual  and  instinctive  powers. 

QUADRUMANA. 

The  four  extremities  are  formed  for  grasping.  For 
purpose,  the  thumb  on  the  feet,  as  well  as  the  hands,  i 
pable  of  acting  in  opposition  to  the  toes.  Both  feet 
hands  are  placed  nearly  in  the  direction  of  the  membe 
which  they  are  attached.  Neither  of  them,  however, 
fitted  for  walking,  ^ut  both  are  suited  for  grasping, 
manner  of  life  corresponds  with  this  arrangement 
species  live  in  woods,  and  are  accustomed  to  climb. 

Simiadce. 

Four  approximate  incisors  in  each  jaw. 

The  animals  of  this  group  have  the  transparent  poin 
the  retina,  as  in  Man.  In  the  Lemuridce,  a  slight  fol 
the  retina  may  be  observed,  but  it  is  destitute  of  spo 
transparent  point  \ 


•  BiuMcvBACH,  in  idiereiioe  to  Uiis  point,  olMenrct,  ««  As  I  faav 
coYerad  tUt  oentzal  aperture  in  the  eye  of  no  animal  besidet  Mao,  < 
the  fuadnmmmof  the  axes  of  whoee  eyee  axe,  like  the  human,  pata 
each  other,  I  think  lu  uae  connected  with  this  parallel  direction  of  thi 
As,  on  the  one  hand,  this  direction  of  the  eyes  renders  one  object  wM 
both  at  the  same  time,  and,  therefore,  more  clearly  visible ;  so,  on  the 
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Cfit$ier$  twenhf  tn  number. 

A.  Naik  of  the  fingers  and  toes,  flat  and  rounded. 

(a.)  Destitute  of  a  tuL 

A.  No  cheek  pouches.    The  liver^  csecum  and  os  hyoidcs, 
icufniHe  those  in  Man. 

%  MiMSTSs  (of  Dr  Leach,)  Chimpanse,  There  h  no  ib- 
bone ;  the  Ii^t  joint  of  the  great  toe  is  perfect, 
the  thigh-bone  has  the  ligamentum  suspensorium.  The 
troglodytes  of  authors,  is  the  type  of  the  genus. 
S.  SiMiA.    Ofang-Outang.     There  is  here  an  intennaxil* 
bone;  but  the  last  joint  of  the  great  toe,  and  the  sus- 
ligament  of  the  thigh-bone  are  wanting.    The 
Sioma  Satyma  is  the  type  *. 

A.  With  cheek-pouches. 
4.  PoxGOS.     This  genus  contains  only  one  species,  from 
^bc  Island  of  Bomea 

C*^)  Fuxniahed  with  a  tail.    With  cheek-pouches,  and  cal- 
^^E'ua  buttocka. 

a.  The  last  grinders  in  the  lower  jaw,  with  four  tubercles. 

&•  Ceecopithecus.  This  genus,  which  contmns  many 
•pecies,  will  probably  require  to  be  subdivided.  The 
^^fttiau  of  Bomea,  C.  naticui^  appears  to  constitute  agcnus 

^.  The  tubercles  in  the  last  grinders  of  the  lower  jaw  un- 

G«  PiTHSCUS.  This  includes  the  Magot  and  Macaques 
rf  OoYiEE,  and  is  distinguished  from  the  foUowing  genus 
^T  the  oblique  podtion  and  dorsal  aspect  of  the  nostrils. 


pravteti  Uie  inconvenience  of  too  intense  a  light,  if  it  (i  probt* 
\^  ^tt  il  apukU  and  dflatet  a  little,  and  thus  rcmoret  the  principal  fbcoa 
$f^  ths  wj  mniUfe  cntre  of  the  tttiDa.'*^IniCitiitai  of  Pbjrs*,  NoCa^ 

•  Anakaf  ndL  xtL  p.  104. 
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7.  Cykocephalus.    Snout  leiigtlien6d»      th* 
hoBtrilt. 

B.  Nails  compressed,  pointed.     Thumbs  of  tlie 
icaroely  separate  ftom  the  fingers. 

8  Hapalb.    OuistitL    Head  round;   tact  flat;  buU  — 
tocks  hairy ;  destitute  of  cheek-pouches. 

Grinders,  twenJty^xmr  m  number. 

A.  Tail  prehenale. 

a.  The  part  of  the  tail  used  to  grasp  ol^ects  ndted. 

9.  MvcxTss.    Head  pyramidaL    The  os  hyoidia  has  —^ 
Angular  yesicnlar  enlargement  communicating  with 
laiynx.    Simia  seniculus  and  Beelzebub  of  Lik.^  belong 
thb  genus. 

10.  Atxlss.    The  thumb  of  the  hand  is  conoeiled 
der  the  dun.    This  generic  distinction  observaUe  in 
ffinua  paniscus  of  Lin.  ;  otigfat  probahfy  to  be  employed 
farm  the  primary  diyinmiflrof  the  quadrtmumovft  anitpdii 

b.  Tail  hairy. 
I.  Cebus.    Thumbs  distinct    Simia  appelht  of  Lnr. 


B.  Tail  not 

It.  Callstbix.    Simia  Pitheda  of  LiK. 


LsmuridcB. 

Incisors  ather  not  four  in  number  in  each  jaw,  or  plaeed 
on  a  divided  line. 

A.  Incisors  in  the  lower  jaw  nx  in  niunber. 

tf.  Furnished  with  a  tttl. 

18.  LxxuB.  Macauoo.  The  Lemuir  Maciwo  is  lbs 
type  of  this  genus. 

14.  OroLtcKus.  The  tarsi  are  here  gically  dongtlad 
and  disproportionate.    The  moUons  are  slow. 
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fc  No  tail. 

15.  Stbnops.    The  summits  of  the  grinders  are  tame 
pointed  than  in  the  two  preceding  genera. 

B.  Inciflors  in  the  lower  jaw  fewer  than  six! 

1&  LiicHAKOTUs.    Lower  indsors  four  in  number.  Nfo 

IT  Xaesius.    Lower  incisors  two  in  number.    Fur- 
Buhed  with  a  tail. 

1  TTbumfo  incxfKMe  of  acting  in  oppotUicu  io  Ae  Jb^ 

The  animals  which  bdong  to  this  diviuon^  denominated 

by  CinniE  SarcophagOy  are  incapable  of  grasping  objects 

vidi  the  same  dexterity  or  firmness  as  those  which  have  sepa- 

nte  thumba.    They  retain  the  hold  of  thar  prey,  however, 

bjmesDs  of  their  long  daws,  aided  by  the  pressure  of  the 

fcoi  upon  the  olyect.  The  eyes  are  not  directed  ventrally,  as 

is  UiuL    The  cerebellum  is  destitute  of  the  covering  of  the 

Ptttoior  lobes  of  the  cerebrum.    The  orbitar  and  tempo- 

nl  famt  are  united.     Their  sense  of  smell  is,  in  general, 

Mite.    They  are  diiefly  supported  by  animal  food.  Thdr 

jawi  have  a  very  limited  lateral  motion,  and  their  intestines 

ffe  narrow.     They  admit  of  subdivinon  from  thdr  organs 

of  motion. 

CHEIROPTERA. 

Furnished  with  wii^ 

The  Cheinqytera,  consisting  of  the  bats,  are  peculiarly 
characterised  by  a  naked  expanaon  of  the  skin  uniting  the 
anterior  and  posterior  extremities.  By  means  of  this  ex- 
psBttof  membrane,  the  act  of  flying  can  be  easily  perform- 
ed. They  walk  awkwardly.  Their  tusks  are  large,  and 
their  incisors  frequently  foil  out  at  an-  early  age.    They 
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usually  bring  forth  two  young  at  a  birtli.  They  have 
toral  maminae,  and  a  pendulous  penis.  They  are  cr 
cular  feeders,  and  become  torpid  during  the  winter.  ' 
are  more  closely  related  to  the  quadrumana  than  to  ai 
the  other  groups. 

A.  Claws  on  all  the  fingers  as  well  as  the  toes. 
The  fingers  are  not  elongated,  as  in  the  true  bats ; 
the  membrane  which  extends  on  each  side,  from  the 
to  the  tail,  and  embraces  the  legs  and  arms,  is  incapal 
sui^porting  continued  flight.  The  tusks  are  notched, 
incisors  in  the  upper  jaw  are  two  in  number,  notched 
widely  separated.     Those  in  the  lower  jaw  are  six,  ai 
rqrularly  and  deeply  divided  by  the  notches,  as  to  bei 
pectinated. 

18.  Galbopxthecus.     This  is  the  only  genus,  anc 
Lemur  volans  of  Lin.,  the  only  known  species. 

B.  Some  of  the  fingers  destitute  of  claws. 

This  division  includes  the  true  Bats,  which  have 
bones  of  tlie  forcsarm  and  fingers  elongated,  for  the  pur 
of  giving  a  greater  expanse  to  the  membrane  of  fli 
The  fingers,  indeed,  have  here  lost  their  power  of  sei 
objects,  having  become  ribs  for  the  support  of  the  wii 
The  thumb  is  small  and  free,  with  a  claw  as  a  hook 
which  the  body  is  suspended  during  repose  in  the  rool 
caverns.  The  pectoral  muscles  are  strong,  and  the  sten 
has  a  mesial  ridge  like  that  of  birds,  to  give  to  them  agi 
cr  extent  of  base.  The  hind  legs  are  feeble ;  and  the  1 
which  five>ip  number,  are  of  equal  height,  and  armed ' 
daws.    They  have  no  cax:um. 


*  Thii  form  is  exhibited  in  the  PiecUm  muriims^  or  Long  eitJ 
Plate  K  Pig.  1. 
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4  Grinden  with  flat  snmmits.  Pteropusicte. 
Ift  Pnmoros.  Fore-finger  with  a  daw.  The  mem- 
bctweua  the  extremities  is  deeply  notched.  The 
t^  »  cither  wanting  or  very  diort.  The  fore-finger,  whidi 
it  half  as  short  aa  the  nuddle  one,  has  three  phalanges  and 
A  amall  daw.  The  other  fingers  have  only  two  phalanges 
jfo  daws.  The  nose  is  ^ple.  The  ear  has  no  auride. 
rough,  with  reversed  [rnddes.  This  genus  has 
divided  into  those  without  a  taU,  and  those  that  have 
a  voj  siiort  one.  In  both  sections  there  are  four  indsora 
■I  aadijaw. 

80.  CsrHALOTKs.    Fore-finger  destitute  of  a  claw. 
Hub  gooos  is  likewise  characterised  by  the  lateral  mem* 
faranca  of  the  wings  ooalesdng*  on  the  back  with  a  vertical 
and  loBgitudinal  partition.    The  only  known  species  is  the 
C  Fmmi  of  Geoff,  from  Timor. 

ft.  Summits  of  the  grinders  with  conical  points.  No  claw 
oa  die  five-finger. 

(A.)  The  middle  finger  with  three  bony  phalanges  ;  tlie 
^dar  fingers  with  only  two. 

^OBe  wM  appendices, 

A  Nose  with  warts: 

1-  NocTiLio.  Indsors  four  above,  two  below.  Tail 
**t  and  disengaged  from  the  interfemoral  membrane. 
^^iSSb  Jfnerkamu  of  Lin. 

^  Moa,  with  a  leaf-like  process. 

^    Phtllostoma.     The  incisors  are  four  in  each  jaw. 

^^i^«  noae  is  a  transverse  membrane.     The  tongue  is 

''^^m^  ^vith  piqpillse  towards  the  end,  and  is  capable  of  con- 

^^'^^^ble  extension.     The  lips  are  furnishod  with  tuberdes. 

^''^'^^m  gives  the  indications  of  three  sections*  in  this  genus. 
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1.  Such  as  have  no  tail,  as  VespertiUo  spedrum  qfldv 
S.  Such  as  have  the  tul  lunted  with  the  interfemaral  n^ 
brane,  as  i%.  hcutaium.  3.  Such  as  have  a  tail  free  £nNi 
the  interfemoral  membrane,  as  Ph,  crenulaium>  To  Um 
may  be  added  the  Glossophaga  of  Greoffroy,  represented  b 
the  Vesp.  soricinus  of  Pali^s. 

Nose  aimpk. 

(a.)  With  a  tail. 

S3.  MoLossos.  Two  inci^rs  in  each  jaw.  Upper  ^ 
ample.  The  species  of  this  genus,  which  are  n^umeroiii 
were  confounded  under  the  Vesp.  tnoloasus  of  Ghsl. 

24.  Nyctinohia.  Four  incisors  in  thelow^jaw.  U| 
per  lip  deeply  notched. 

(6.)  No  tail. 

S5.  Stenoderma*  The  interfemoral  memlnwie  inle 
rupted  at  the  coccyx.  Two  incisors  in  the  upper  jaw,  •■ 
four  below. 


(B.)  One  bony  jcnnt  in  the  fore-finger,  and  two  in  the 
Nose  with  appendages. 

(a.)  With  a  tail. 

Tail  extending  beyond  the  interfemoral  membrane. 

S6.  Rhinopoma  Geof.     Forehead  with  a  shallow  |g 
Nostrils  with  an  obscure  plate  above.    Ears  reunited. 
microphyUus, 

Tail  included  in  the  interfemoral  membrane. 

27.  Rhinolophus.    Nostrils  with  a  comjdicated  mm 

brane  like  a  hcnrse-shoe*    Incisors  two  above,  in  a  cartO 

ginous  intermaxillary  bone^.and  four  below.    Rk^Jbrrm 
egumum. 

28.  Ntctseis*  Forehead  with  a  pu  Nosttib  widi 
circle  of  projecting  plates*  Incisors,  four  above  and  i 
below.    N  hispidus. 
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{i)  Without  a  tail. 

^  MxoADSRMA.  Ears  reunited  on  the  crown  of  tlie 
"^  The  interfemoral  membrane  is  entire.  Ves.  Sptu- 
^  Liw. 

Tail  free. 

80.  Thaphozus.  Geof.    Forehead  with  a  depres»on. 
Two  incisors  above,  and  four  below. 

T^  united  with  the  interfemoral  membrane. 
SI.  YxsPSBTiLio.   Ears  separated.  Incisors,  four  above, 
and  axbdow. 

9L  Plbcotus.    Ears  reunited  on  the  head. 

The  anrangement  of  the  Chdroptera  is  still  imperfect 

V.6xopraoY  has  contributed  much  important  information 

icgufing  thdr  classification,  in  his  various  papers  in  the 

Aanles  du  Musuem.    The  following  species  are  natives 

cfBntab. 

Bhinob^us 

1.  ferrum  equiniim. 

2.  hippodderos. 

Veapertilio 

1.  munnufi. 

2.  noctula. 

3.  emarginatus  *. 

Pkcotus 

1.  aoritua. 
t.  barbaslella. 


'  TUi  wftdm  WM  flnt  ftNuid  in  Bnc^md,  near  Dover,  bj  M.  A  Bwmo- 
■mM>  wiwcMnimiiiiffilff i  it  to  BL6««vrK0T.  Annalet  dn  MtttewoB,  voL  viii. 
fk  M  TalK  iItL  In  Uie  tanmier  of  18tO,  I  atccrtained  it  to  be  a  native  of 


h2 
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FERiE. 

Destitute  of  wings. 

The  absence  of  wings,  confines  the  progressive  motioD 
the  FcrsB  to  the  land  or  water.     Those  which  are 
to  live  chiefly  in  the  water  are  incapable  of  using 
hind-feet  to  walk  with  on  the  land,  and  their  fore^&et 
only  aid'thcm  in  crawling.  Taking  advantage  of  these 
difieations  of  the  motive  organs,  this  tribe  may  be  divider 
into  such  as  have  the  hind-legs  formed  for  walking, 
such  as  have  tlie  h'md-legs  incapable  of  walking. 

The  fene  chiefly  subsist  on  animal  food,  which  in  some 
cics,  is  mixed  with  vegetables.  Their  intestines  are 
and  neither  colon  nor  rectum  are  greatly  enlai^ged.  The  taedi 
are  formed  with  prominent  points,  or  so  to  lock  into  eacA 
other,  as  to  be  capable  of  chewing  the  soft  food,  or  of 
bruising  the  bones  with  which  it  is  intermixed.  Whecc 
much  vegetable  food  is  used,  the  summits  of  the  grioden 
much  flattened  ;  but  where  carrion  alone  is  the  food  u 
the  summits  of  the  grinders  arc  full  of  sharp  eminences. 

The  grinders  vary  in  character  so  much,  as  to  be 
of  division  into  three  sorts.  The  tearing  grinders  atfi 
$es  molaires  of  M.  F.  Cuvier,  correspond  in  some 
to  the  bicuspides  of  the  human  subject  They  occur  i 
mediately  behind  the  tusks,  and  vary  in  number  acuuidiiiir 
to  the  species.  They  are  compressed,  with  elevated  pointt^ 
and  are  used  along  with  the  incisors  and  tusks,  in  ttuiag 
the  food.  The  chewing-grinders^  or  camassisres  of  M.  F. 
CmrxKK,  are  placed  immediately  behind  the  preoeding. 
They  are  four  in  number,  one  on  each  side  in  each  jaw, 
and  are  usually  the  largest  in  the  row.  Thdr  summits  are 
flatter,  and  mare  extended  than  the  tearing  ones.  Tlwjr 
are  subservient  to  the  purposes  of  chewing.    The  bmisiiig 
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pi^der$j  the  tubercukuses  of  M.  F.  Cuvier,  do  not  ex- 
cnd  two  in  number^  and  oooupy  the  back-part  of  the  jaw. 
Thar  sumnuts  are  flatter  than  the  chewing  grinders,  and 
tkj  are  usually  of  a  smaUer  nze.  The  larger  they  are,  the 
kucffninxroiis  the  species  to  which  they  belong  *.  The 
tmiaiwttitnJ. 

Toa  stparaie^  and  die  Jeet  suited  Jbr  walking.  Hind 
tfpfifUjfdeodoped, 

PLANTIGRADA 

Walk  <Hi  the  soles  of  the  feet 

The  toes  are  five  in  number -h;  and  the  entire  sole, 
lAk^  is  bare,  rests  on  the  ground.  There  b  no  coecum. 
Tkj  feed  diiefly  during  the  night ;  and  many  of  them  be- 
«Be  tepid  in  winter. 

L  Middle  indsors  produced ;  lateral  ones  and  tusks  «hort. 

c  Two  small  incisors  between  the  produced  ones  in.  the 
Wr  jaw.    No  external  ear  J. 

rife  fingers^ 

ML  If  TOdkLE.  <CaviEK.)  Snout  produced  and  flexible. 
^  Musk  Rat,  or  Desman  of  Lapland  {Sorex  moscJuiius)^ 
An)  is  the  Qqpe. 

K  ScAixiPs.  (Ccvisa  )     Snout  pointed.     Sorex  aqua- 

*  iWMdMcrlptioDB  will  be  better  understood,  by  consulting  Plate  I.  Fig  f ., 

Hat  t  ddfawation  of  the  grindert  of  the  badger  it  given,    a  is  an  inside 

viiv  tf  the  teeth  of  the  upper  jaw.    The  tusk  is  followed  by  one  small,  and 

tvolMfi  twring  grinder*.     To  these  succeed  one  chewing  grinder,  followed 

l|f  a  luge  famiser.     In  the  lower  jaw  6,   the  bruiser  is  small ;  the  chewer 

Utgtf  and  there  is  an  additional  tearer. 

f  Tbcfe  asc  lilLewke  five  fingers,  unless  in  the  genus  Chrysochloris. 

X  Tkt  toca  are  webbed,  enabling  the  species  to  swim.     In  this  character 
Atj  approach  the  palmated  division. 
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Three  fingers. 

85.  CHRY8OCI1L0EI8.  (Lacep.)  Hair  of  a  metaUk 
liancy.    Scalpa  AsiaticOf  Lin. 

b.  Produced  inckors  without  intermediate  small  on 

86.  Ekinaceus.  Hedgehog.  Two  middle  ineiai 
the  upper  jaw  cylindrical.  Back  covered  with  pri 
E,  Europatis. 

87.  SoREX.  Two  middle  incisors  of  the  upper  jai 
and  notched  at  the  baae.    Sorex  araneus  ^ 

S.  Indsore  nearly  equal,  tusks  large. 

Incisors  in  a  regular  row. 

88.  CsKTSKSS.  Tanrec.  Back  covered  with  pi 
like  a  hedgehog.  The  body,  however,  is  incapable  o 
ing  up  like  that  animal  There  is  no  tail.  Ermaeem 
dahu^  Gm. 

89.  Talpa.  Mole*  Back  with  hair.  A  taiL  £ 
cisors  above,  and  eight  below.  The  sternum  is  fiin 
with  a  mesial  crest,  to  give  support  to  the  base  of  th 
toral  m^isdesL 

The  second  indscNr  on  each  side'in  the  lower  jaw,  ] 
a  little  behind  the  odiers. 

All  the  plantigrada  already  noticed,  have  the 
mits  of  the  grinders  covered  with  conical  points,  and 
chiefly  on  insects  and  worms.  In  those  now  to  be  n 
these  three  kinds  of  grinders,  which,  in  the  other 
scarody  be  traced,  are  very  obvious.     In  the  fimnc 


*  Illi iBotebla^  Uyn  tkt  mekt  dcaoilMd  by  BAaancTOv*  ftoi 
Aiawriw»  wffl  coMtitaf  agMnM  hdogging  to  thb  icctioa.  ^  Than 
v«]r  kMBg  aad  Inge  eiliiiiv  iMlb  iD  Uk  ccBtie,  cakmlitted  to  fill  tte 
ia  tlw  low  jaw,  whkk  containi  oaly  two  short  cwttiiiig  teeth,  ftiDo 
miaHflj  h$  two  tei^  caaine  fvica^**—  PhiU  Tlraas.,  t«L  Ixi  p.  SM 
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icfes  are  developed^  in  those  that  follow  they  are  im- 


(&)  The  three  last  grinders  in  each  jaw,  with  tubercular 
fattened  summits. 

Tail  abouiihe  length  of  the  bodi/. 
Tail  prdiensile.  * 

40.  CsBGOLSPTEs.     Suout  short,   tongue  slender  and 
lie.     Two  tearing  grinders.     Viverra  xaudivolul^i, 


Tail  simple. 

41.  Pbocton.  Haccoon.     Nose  pointed.     Urstu  lotar. 
Jam. 

4(.  Nasua.  Coati.    Snout  elongated.     Viverra  namOf 

Tail  very  short, 

4&  Umus.  Bear.  Two  recent  species  are  known,  (he 
Brntd  and  White ;  and  two  extinct  species  occur  in  the 
^Mcne  eaves  of  G^ermany  ^. 

(ft.)  The  two  last  grinders  in  each  jaw,  with  tubercular  or 
^sttened  frummits. 

44.  Melss.  Badger.  A  transverse  glandular  pouch  or 
<Kiit  bag,  under  the  tail.     M,  Taxus. 

*  Mr  ScoBBSBTf  whtn  dcaeribing  the  um  of  Uie  White  Beer  eeibod,  edds, 
*  ^  ttw,  I  may  fJba&rrt^  at  a  cazkHU  fivrt,  it  hmtftilf  and  even  deleteri- 
«■*;  while  the  iledi  and  liver  of  the  leaL,  on  which  it  chiefly  feeds,  are 
a*»Wiiiif  and  palataMe.  Sailors,  who  have  inadvertently  eaten  the  liver 
c'kMn,  have  almost  always  been  sick  after  it :  some  have  actually  died ; 
and  the  efhct  on  others  has  been  to  cause  the  skin  to  peel  off  their  bodies. 
Tlii  ii^  perhaps,  almost  the  only  instance  known  of  any  part  of  the  flesh 
«f  i  qoadmped  proving  unwholesome.'*— Arct  Reg,,  vol.  i.  pw  520. 
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45.  £rULo.    Glutton  or  Wolverine.    A  fold  imdor 
tail  instead  of  a  scent-bag.     Ursus  Gulo^  Lin. 

Tbe  greater  number  of  the  plantigrada  burrow  in 
ground,  have  their  fcnre-lcgs  remarkably  strong,  and  tbe 
lof  thdr  fingers  produced,  with  a  groove  below. 

DIGITIGRADA. 

Support  themselves  in  walking  on  the  extremities  of 
;toes. 

1.  Bruising  grinders  in  each  jaw. 

a.  Two  bruising  grinders  in  the  upper  jaw. 

Two  bruising  grinders  in  the  lower  jaw. 
with  a  small  ccecum  \ 

46.  Canis.  Pupil  circular,  diiumal.  This  genus  indi 
the  common  dog  and  its  numerous  varieties,  the  wolves 
Jackalls. 

47.  VuLPEs.  Fox.  Pupil  linear,  nocturnal  The 
cf  this  genus  ase  more  numerous  than  the  [M^ceding. 
tail  is  bushy,  the  nose  more  pointed,  and  the  scent 
Tbe  upper  incisors  are  not  so  much  notched.  They 
in  the  ground. 

One  bruising  grinder  in  the  lower  jaw. 

Tongue  rough.     Claws  in  part  withdrawn  in  walkin|p. 
Viverradse. 

ScenUbag  pierced  by  the  anus. 

48.  Ichneumon.  Five  fingers  and  four  toes.  The  scent- 
bag  is  large  and  ample.     V.  ickeumon^  Lin. 

49.  RyZiENA.      (Iliger.)     Four  fingers  and  toes.     F. 
ietradactyla  of  Gm. 


*  There  arc  usually  four  tcarcrs  tbovc>  ind  three  below,  on  each  skle. 
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'Scwt>btg  aqparate. 

£0L  ViTSEEA.    Civet     ScenUbag  placed  between  the 
and  sexual  orifice,  divided  into  two.     F.  civeUOy  Lin. 
SI.  GnrxTTA.    Grenet     Scent-bag  simfde  and  shallow. 

(&.)  One  bruifing  grinder  the  upper  jaw.  Destitute 
of  a  ofBCum.  Body  not  mucli  thicker  than  the  head.  Mus- 
jrladir^  including  the  species  of  the  genus  Mustela  of  Lxn- 

mmau 

Two  tearing  grinders  in  the  upper,  and  three  in  the 
lower  jaw. 

52.  PuTOEius.     Polecat     Bruising  grinder  in  the  up- 
broader  than  long.     Chewing  grinder  below  desti- 
cf  a  tubercular  surface.    Puiorius  vulgaris. 
58.  MxPHiTis.     Skunk.     Bruising  grinders  as  long  as 
Chewing  grinders  below,  with  two  tubercles  on 
inner  ode.     Nails  of  the  toes  produced. 

Tbpae  tearing  grinders  in  the  upper  jaw. 

51  MusTBLA.    Martin.     Four  tearing  grinders  in  the 

jaw.     Jf.  fnarHs. 


i.  No  bruising  grinder  in  the  lower  jaw. 

W.  Hyjena.  Three  tearing  grinders  in  the  upper,  and 
fcur  in  the  lower  jaw,  on  each  side ;  scent.bag  large. 
lUs  genus  includes  two  species, — the  Spotted  and  Striped 
Hyena. 

56.  Fklis.  Cat  ♦.  Two  tearing  grinders  in  both  jaws. 
IThe  sharp  eminences  of  chewing  grinders,  and  the  di- 


*  The  Pelii  catui,  or  Wfld  Cat,  whkh  still  frcquenu  the  remote  wood*  of 
Bi>t>iB)  b  profaBbly  a  dilftient  species  from  the  domestic  cat,  of  which  it 
feas  ooally  been  regarded  as  the  atock.  The  tail  of  the  domestic  cat  is  ta- 
of  the  wild  cat  nearly  cylindricaL    The  weight  and  sixc  of  the  laUcr 
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minished  number  of  the  bniisiiig  ones,  int 

the  mott  sangi        y  limals.     The  speoies  are  i 

itmsy  but  ill  4    i      »  as   he  charaders  hare  MeBj 
taken  fiom  the  colour        kings  of  the  fur. 

Dr  FoRST]      prop        a  very  natural  division  o( 
genus  unto «  ^lud  ng  the  Lion :  AehtreSj  cood 

of  tigers,  <     s,       .  and  Lyncesj  or  those  with  a  bra 
hairs  on  t      ti  i   rs,  as  the  Ljmx,  caracal,  • 

&c* 

Feet  webbedj  hindMgs  adapted  Jbr  swimming. 

PALMATA. 

The  1^  are  short,  and  much  enveloped  in  the 
so  as  to  execute  on  land  the  motion  of  crawling,  ratha 
running.  The  pelvis  is  remarkably  narrow,  and  the 
feet  approach  the  tail,  and  are  spread  out  horizonta 
The  fingers  and  toes  are  connected  by  webs.  The 
motions  are  executed  in  the  water,  although  sleep  and 
iurition  are  performed  on  shore.  AU  their  food  is 
the  water,  and  consists  of  fishes. 

1.  Incisors  and  tusks  in  both  jaws.  Condyles  of  the 
Jaw  retained  in  their  sockets. 


are  much  laiger  than  the  former.  The  high  value  which  was  set  ■] 
mestk  cats  in  the  ninth  century,  as  appears  firom  the  Welch  laws  of 
the  Good ;  the  price  of  a  kitten,  before  it  could  see*  being  a  penny ; 
caught  a  mouse,  twt^nce ;  and  when  it  commenced  mouser,  fow 
militates  against  the  commonly  received  opinion.  It  is  probable  1 
domestic  kind  is  originally  from  Asia. 

•Phil.  Trans.  1781.  p.  2. 

-f-  The  position  of  the  feet  indicates  An  approach  to  the  tail  of  th< 
as  may  be  seen,  Plate  I.  Fig.  3.,  in  which  there  is  a  representatioc 
commoo  seal,  with  the  feet  and  tail  aparu 
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&  With  the  three  kinds  of  grinders. 

57.  LmftA.  Otter.  Six  incisors  on  each  jaw.  Tail 
VMuiy  the  length  of  the  body.  Two  anal  scent-bags. 
XMint  vtJgaHs. 

58.  ExHTDKA.  Sea  Otter.  Six  indsors  above,  and 
fimr  fad^iw;  Tail  much  shorter  than  the  body.  No 
smal  mnUbags. 

I  hanre  Tenlured  to  remove  the  Otters  from  the  Pole- 
catS)  and  unite  them  with  the  Seals,  with  which  they  so 
nwrly  agree  in  their  manner  of  life.  The  separation  of 
the  Sea  Otter  from  the  fresh-watcr  one  appears  to  be  jus- 
tified by  the  characters  which  it  exhibits.  The  communis 
catioDB  of  Sir  E.  Home  and  Mr  Mekzies  (PhiL  Trans. 
1996^  p.  88tC),  unfold  several  facts  illustrative  of  its  ana^ 
tomy. 

All  the  grinders  nearly  uniform  in  their  appearance. 
Indsors,  ax  above,  and  four  below. 

59*  Phoca.  Seal.  Without  external  ears.  Summits  of 
tbe  grinders  flattened.  -  Outer  incisor  on  each  side  in  the 
upper  jaw  lai^.     P.  vUulina  *. 

60.  Ota£Ia  (Peron).  Ursine  Seal.  With  external 
^ftx^  Summits  of  the  grinders  conical.  £xtemal  incisors 
'tti^.     O.  urrinci. 

S.  Without  indsors  or  tusks  in  the  lower  jaw. 
61.  TaicHEcns.     Walrus.     Tlie  tusks  of  the  upper 
"^  greatly  produced,  and  directed  ventrally.     These  aid 
animal   in  climbing  upon   the  rocks  and   ice-bcrgs. 
^^^^*ilv  one  species  is  known.     T.  rosmarus. 


*  Some  feals,  as  Ph.  monachus,  are  said  to  have  four  incisors  in  each 
}aw.    Such  will  probably  be  constituted  into  a  new  genus,  under  the  title 
Monachus. 
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The  aninu     of  ibis  nil  probably  be  held  in  hig^ 

at      future  period  than  they  are  at  preae 

T  J  ]  a  00  lie  quantity  of  cil^  the  ddi 

val        3,         the  n  be  converted  into  maau 

or      ipod        1  es  might  evext  be  used  bb 

food,  if  mo       I  fastidiousness  did  not  preiN 

the       itati       of  i      ent  i  mners.      The  seal,  whicii 

t        so  I  is  ei     )r  ta    d,  and  herds  of  them  mi| 

be  ]     »t  ly  tticated  state,  on  many  pa 

of         o         with  e*        t   idvantage.     The  otter,  fi 

is  *  ta        »  and,  in       domesticated  state,  might . 

found      e       in  catdiing  fish.    We  pursue  the  beasts 

the  field        i  dogs,  and  the  birds  of  the  air  with  hawl 

nor  would  the  watery  element  protect  the  fishes  finom  t 

chase,  were  the  otter  enlisted  into  our  service. 

h.  Destitute  of  tusks. 

GLIRES. 

The  animals  of  this  tribe,  in  the  absence  of  tusks,  a 

ill  fitted  for  tearing  their  food  to  pieces.     The  indaoi 

usually  reduced  to  two  in  eadi  jaw,  have  their  edges  shai 

placed  so  as  to  act  against  each  other,  and  qualified  to  n 

off  small  portions  of  the  substances  against  which  they  a 

directed.     Their  jaws,  too,  are  feeble,  and  they  accompG 

their  object  by   efforts,   which   are   frequently  repeate 

The  hind-legs  are  the  longest  and  strongest,  in  nearly  i 

the  spedes,  reducing 'their  progressive  motion  to  a  seri 

of  leaps,  rather  than  steps.     The  clavicles  are  seldom  full 

developed.     The  modifications  in  tliis  respect,  which  thi 

exhibit,  are  employed  by  Cuvieb,  in  the  primary  distribi 

tion  of  the  genera,  although  they  exhibit  no  definite  line  < 

distinction. 

The  intestines  arc  long,  and,  in  many  species,  there  is 
very  large  coecum.      The  brain  presents  fewer  convoli 
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than  in  the  preceding  tribes;   it  is  indeed  nearly 


1.  Summits  of  the  grinders,  with'conical  processes,  cover- 
with  enamel.    The  spedes  subsist  on  animal  food,  or  are 
cminiviiious. 

InciMTS  with  pointed  summits. 

Hind  feet  pahnated. 

62.  Htdromys.  The  summits  of  the  grinders  are  ob- 
liqud^y  quadrangular,  with  a  spoon-shaped  hollow.  H*  leu- 
€wga9ier  ot  Gsofvboy. 

Hind  feet  simple. 

{A,y  Three  grinders  in  each  jaw. 

IVith  chedc-poodics. 

GB.  Cricetus.   Hamster.     Tail  short  and  hairy.     Mus 
y  Lin. 


^Without  cheek-pouches. 

QM.  DiPtrs.    Jerboa.     Tail  long,  ending  in  a  bush. 

remarkably  long,  so  that  the  animal  moves  by 

MusjacuhiSy  Liw. 

If  us.    Tul  nearly  naked.     Hind  legs  of  moderate 

This  restricted  genus  includes  the  common  mouse 

rat. 


^B.)  Five  grinders  on  each  side  above,  and  four  below. 
%  AmcTOMTs.  Marmot  Sodal,  becoming  torpid. 
mu  morifioia,  Lin. 


Jtncuors  wUh  chisel-shaped  summits;  the  Dentes  seal- 
pi^^ui  of  Gmxw, 

Crrinders  three  on  each  nde  in  both  jaws. 

91.  Spalax.    Zemnl     Fives  toes  befcnre  and  behind^ 


190  PHILOSOPHY  OF  ZOOLOGY. 

with  flat  naila    Tail  and  ears  short.    The  eyes  are 
cealed  under  the  skin.    Mus  ttfphius. 

Grinders  four  on  each  nde  in  both  jaws, 
(a.)  Five  fingers. 

Five  toes. 

68.  Cheiromys.    Aye-Aye.    Great  toe  capabk  of  act— ol 
ing  as  a  thumb,  by  opposing  the  other  toes, 
greatly  compressed.    Sciutw  MadagcucariefisiSy  Gic. 

69.  Bathye^gus.    No  opposable  thumb.    Tail 
short.     Eyes  minute.     M%l8  mariiimuSj  Gm. 

Four  toes. 

70.  Pedbtes.    Hind   legs  remarkably  long,   like 
Jerboa.    Nails  of  the  fingers  long,  those  of  the  toes 
M%i9  cqfir. 

(6.)  Four  fingers  and  five  toes.  Incisors  greatly  oom- 
pressed. 

71.  Ptebohts.   Skin  expanded  intQ  a  wing  on  the 
between  the  fore  and  hind  legs,  enabling  the  animal  to  sup^ — 
port  itself  for  a  short  time  in  the  air.    Sdunu  volans. 

73.  Sen; BUS.    Squirrel.    No  wing.    There  is  in  youtb 
the  rudiments  of  a  fifth  grinder  in  the  upper  jaw  ^. 

2.  Summits  of  the  grinders  flat,*  and  the  enamel  appear- 
ing partially  on  the  surface. 

The  animals  of  this  division  are  herUvoroua.  They 
may  be  still  farther  subdivided,  from  the  structure  of  their 


"  It  if  probtble  that  the  genus  Condylura  of  Iliobb,  iiMJuilim  ^^  9anaL 
erittttut,  onght  to  fonn  a  new  section  in  this  diTiiion  of  the  Gnawen,  with 
whidi  it  is  connected,  by  the  absence  of  tusks.  The  nmnber  of  hidaoia, 
bowetq,  and  grinders,  indicates  an  aiBnity  with  the  Pens.  AccwwHwg  to 
DssMAKiTs  (Joum,  de  Phy.  ii.  89,  p;  2S5.),  it  lias  six  incisofs  abora,  and 
four  below ;  fourteen  grinders  in  the  upper  jaw  (in  all),  and  sixteen  in  the 
lowcr.--Ann.  Phil.  xvi.  p.  105. 
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gfiniten.  In  aomt^  these  teeth  seem,  from  tlie  distribution 
of  the  enamel,  to  connst  of  two  or  more  teeth  joined  to- 
geibetf  as  the  entire  tooth  is  constructed  of  transverse  and 
^^■ertical  plates  of  enamel  and  ivory.  In  the  second,  the 
emwnrt  is  distributed  more  superficially,  covering  merely 
the  salient  and  entering  angles  of  the  sides,  or  penetrating 
but  a  short  way  into  the  body  of  the  summit. 

^A.)  Enamd  in  vertical  plates. 

Subodiaiy  incisors  in  the  upper  jaw.     This  division  in- 
cludes the  genus  Lepus  of  Liknaus,  and  is  peculiarly  dis- 
tinguished by  two  small  incisors,  placed  immediately  behind 
the  ordinary  ones  in  the  upper  jaw.     The  grinders,  which 
*  nre  prismatic,  are  five  in  number  in  the  lower  jaw,  and  rix 
in  the  upper,  on  each  ride.     The  inside  of  the  lips  and 
ebed^s  h«ry.     There  are  five'fingers  and  fouf  toes. '  The 
CBclim  is  uncommonly  large,  with  an  internal  spiral  plate. 

7S.  Lxput.  With  a  tail.  Ears  large,  hind-legs  long, 
derides  imperfect,  and  a  suborbitar  space,  with  the  bone 
"^ticulated.     £.  timidus. 

74.  Lagomis.  No  tail.  Ears  and  hind-legs  of  mode- 
'^  woe.  Chmdes  nearly  perfect.  Suborlntar  hole  ample, 
t^^Hi  alpinui,  Pallas. 

No  subridiary  incisors  in  the  upper  jaw. 

Co.)  Roots  of  the  grinders  with  fangs.  Grinders  four  on 
cfldiade. 

75.*  EcHiMTs.      Body  covered  with  spines.      Hystrix 

76.  Mtoxus.     Body  covered  with  hairs.    Mua  aveUa- 
mrmif  Lin.* 


*  It  ii  ptolwbk  that  tbMe  two  genera  should  be  assodated  wiUi  the  Castor 
flni  HiMriXy  ia  die  last  diYiaion  of  the  genera,  with  iUt<rowned  grindersr 
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(6.)  Roots  of  the  grinders  simple,  prismaticaf  . 
Grinders  three  on  each  side  in  bath  Jaws. 

Tail  oompressed,  scaly. 

77.  FiBSB.    Ondatra.    Feet  webbed.    Tail  loi 
tor  xibethictiiy  Lin.    Has  much  the  habit  of  the  b 

Tail  round  and  hairy. 

78.  AavicoLA.  Campagnol.  Tail  about  1 
loigth  of  the  body.    Mue  amphUnuSy  Lin. 

79.  Oeobychus.  Leming.  Tail  and  ears  vei 
Toes  formed  for  burrowing.  This  genus  differs  t 
from  the  preceding.  M.  Cuvieb  assigns  to  the  f 
length  of  tail  nearly  equal  to  the  body.  In  the  A 
bius,  he  says,  ^^  La  queue  de  la  longueur  du  coiri 
the  specimens  of  A.  amphibius  and  A.  agrestis 
have  come  under  our  notice,  the  tail  did  not  exa 
half  of  the  length  of  the  body. 

Grinderejimr  on  each  eide,  in  bothjaws'  Clavi 
perfect.     Caviadae. 

Five  fingers  and  toes. 

80.  CiBLOGBNUs.  Immediately  under  the  eye, 
jaw,  cm  each  side,  there  is  a  remarkable  slit  or  cavi^ 
pactrOy  Lin.,  or  Spotted  Cavy. 

Four  fingers  and  three  toes. 

Feet  wpbbed. 

81.  Htdbochoebus.  Capibara.  Claws  rem 
large  and  strong.     Cavia  capibara,  6m. 

Feet  simple. 

81L  Chlobomys.    Agouti.     With  a  tail.    Mum 
Lin. 
88.  Cavia.     Cavy.     No  tail. 
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(E)  Enmnri  superficial.    Four  grinders. 

9L  Hisrmix.  Porcupine.  Body  covered  with  prickks. 
TcQgiie  covered  with  spines.  Five  fingers  and  four  toes. 
The  ^lecies  H.  prehensUis  and  JascicubUa  having  long 
pv^ebmsile  tails,  may  be  separated  from  the  H.  crUtata  and 


86.  Castoe.  Beaver.  Body  covered  with  hair.  Tail 
cyvaly  depressed  and  covered  with  scales.  Five  fingers  and 
Uie8»  the  latter  webbed.  One  opening  for  the  sexual  ori- 
and  anusy  thus  making  an  approach  to  the  monoCre« 
animalft.     C.  Fibery  Lin. 


2.  Destitute  of  incisors. 

The  animals  of  this  division  are  termed  Edent^  by 
Ommi,  although,  in  some  of  the  genera,  both  tusks  and 
exist     Their  toes  and  fingers  are  armed  with 
strong  daws.     They  are  slow  in  their  motions. 

FuniAed  wUh  grinders. 

with  tusks.  Tardigrada.  The  toes  are  con- 
in  the  skin. 
46L  Bkadtpus.  Sloth.  Face  shc»rt.  Grinders  cylin- 
Tusks  pointed  and  long.  The  stomach  is  divided 
^oto  four  pouches,  with  simple  walls.  IntesUne  short,  and 
^^thout  a  coecum.  There  are  two  species,  B,  iridacfylus 
i^,  and  didacfybis  or  Unau,  both  natives  of  South 


87.  PaocHiLUs  of  Iliger.      Snout   lengthened.      Six 

Cinders  in  each  jaw.     Five  nails  on  each  foot     Lips  and 

tongue  extensile.    There  is  only  one  species  known,  P,  ur- 

9muMy  an  accurate   representation  of  which  is  ^ven  in 

BxwicK^s  Quadrupeds,  immediately  after  the  figure  of  the 

WwD  bear. 

No  tusks.     Snout  produced. 
^  Grinders  simple*. 
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88.  Dasypus.    Annadillo.    Grinders     lindiktl, 
rated  ftpm  mie  another,    Tongue  smooth,       uoh  iiiiHiJi    ■ 
and  the  intestine  without  .ccecuoL    Five  toes.-    Bodj 
vered  with  large  plates  or  scales^  not  imbricated. 
ai*e  several  species,  distinguished  by  the  diqpoMtion  of 
scales. 

89.  Ms^ATHE&iiiii^    Grinders  contiguous.    This  is 
fossil  genus,  instituted  by  Cuvi£r  for  the  receptianof  ti 
species,  the  skeletons  of  which  have  been  dug  up  in. 
rica«<    The  first  is  the  Megalonoix,  of  the  siie  of  4ai 
The  second,  or  Megatherium  primitivum,  is  equal  to 
rhinoceros. 

b.  Grinders  penetrated  by  canals. 

90.  OaxcTEROPus.    Grinders  cylindrical,,  travened 
gitudinally  by  a  number  of  small  canals.    The 
muscular  towards  the  pylorus.    Ccecum  smidl.    Body 
vered  with  hair.     O,  capensis. 


DestUuie  qf  grtnder%y  tusks  and  indsora 
Edentata.     No  ccecum. 

91.  Myrmbcophaga.    Ant-eater.     Body  covered  witUr 
hair.    Tongue  filiform,  extensile,  moist     Stomadi 
M.jubaia. 

9SL  Manis.    Pangolin.     Body  covered  with  imbrical 
scales.     Stomach  slightly  divided.     M.  peniadaekfla. 

UNGULATA. 

HOOFED  QUADRUPEDS. 

The  fingered  quadrupeds  are  all  ciqpaUe,  inore  or  lea, 
of  seizing  objects  with  their  extremities,  so  that  their 
fingers  and  toes  are  not  only  subservient  to  the  purposes  of 
progressive  motion  and  protection,  but  of  the  digestive 
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The  eKtremities  of  the  hoofed  tribes  are  exclii- 
*vd]r  employed  to  support  and  to  move  the  body.     They 
no  daviGular  bones.     They  are  all  hcrlnTorous. 


PECORA- 

The  generm  of  this  tribe  possess  many  common  pnopeN 

Eadi  foot  conasta  of  two  toes,  covered  with  strong 

hiodfty  wUcfa  are  flattened  on  the  oppoong  faces.    The  two 

and  tnetatarsal  bones  are  united,  in  those  ge> 

withoat  incisors  in  the  upper  jaw,  to  form  the  canon 

The  vestiges  of  lateral  toes  exist. 

The  indscn  are  placed  only  in  the  lower  jawj  except  in 

tbe  camel,  and  are  opposed  to  an  indurated  gum.     There 

in  a^Moe  between  the  incisors  and  grindefs  in  some  species 

camne  teeth.    The  grinders  are  hollowed  trans^ 

,  with  the  enamel  distributed  in  irr^ular  circles. 

stomachs  are  four  in  number,  and  so  disposed,  that 

ibod  from  the  g^let  can  einter  two  of  them  at  pleasure. 

structure  is  necessary  for  the  performance  of  the  act 

nnmnating,  or  chewing  the  cud. 

The  first  sfomadi  (venter,  rumen,  or  ingluvies),  is  called 
Faumch.  It  is  of  the  largest  capacity,  and  receives 
feod  directly  from  the  gullet.  It  b  imperfectly  subdi- 
^'vled  intemalljr  into  compartments,  by  muscular  bands, 
*^  its  Iming  is  beset  with  small  blunt  processes.  The^ 
"^  in  this  stomach  undergoes  little  change,  and  appears 
^  be  retained  merely  until  the  second  stomach  is  fit  for 
Its  reception. 

The  second  stomach  (reticulum),  honey-comb ^  bonnet ^ 
or  Im^iJiood^  is  less  than  the  paunch,  and  peculiarly 
^itrnginahed  by  the  great  number  of  cells  on  its  central 
surfiioe,  like  a  honey-comb.  In  this  second  stomach,  the 
Ibod,  which  passes  into  it  by  degrees  from  the  paunch,  is 

n3 
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mixed  with  the  drink  of  the  animal,  which  does  not  ent 
the  first  stomachy  but  is  conveyed  directly  to  the  secon 
From  the  reticulum,  the  food  is  returned  in  small  portao 
through  the  guUet  to  the  mouth,  to  be  subjected  to  mas 
cation  by  the  grinders,  as  when  first  taken  into  the  moot 
it  is  transmitted,  without  chewing,  to  the  paunch.  Wh 
properly  redi  1,  it  is  now  conveyed  through  the  gul 
^nto  the  openi      o(  the  third  stomach. 

*]       third  St  I  (m      um),  mamypUeSy  tripe  at  Jm 

us  lonptudinal  folds  of  its  imi 

f  in  breadth,  and  having  tb 

wi      glandular  grains.     The  fii 

'  b    ns  to  change  its  character,  ai 

ir. 

I  (abomasum),  read  or  red^  has 
,  with  longitudinal  folds.  Into  H 
juice  appears  to  be  poured,  as  it 
found  curdled  in  a  calf,  and  tbia 
ren  u  The  food  passes  fixm  t 
third  into  the  fourth  n  ach,  by  a  projecting  vahm 
orifice  •. 

The  two  first  stomachs  are  analogous  to  the  cho 
pouches  of  some  of  the  apes,  and  belong  excluavely  torn 
tication.  In  the  young  animal,  in  which  mastication  is  i 
necessary,  these  stomachs  are  of  smaU  aze.  The  lb 
and  fourth  are  merely  full  develc^fnents  of  the  card 
and  pylcxic  portions  of  the  stomachs  of  othor  quadruped 


isc       a 

by  n 

c      ,        ring 

r      i  closely 

c    er 

in  t       s 

1 

emits  an 

ire  G 

The 

internal  viU 

o 

4itomach  the 

here  that  the 

milk 

the  only  part 

*  The  eoniguntloo  ortbcgiiUet«  and  mouUuofUic  Uirte  btu 
bj  whldi  Uw  food  is  guided  in  Uieae  difltoent  modoiM,  is  wcO  iiThiNlg 
a  diswing  of  Uie  stotnichs  of  a  oow»  by  Mr  Cliff,  poMished  bj  SB 
HoMSi  WL  Tians.  1806,  Tab.  xt*  XTi.,  and  re-pubUibed  in  Camp,  M 
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Indflon  in  the  upper  jaw. 

This  natural  family  of  Caroelusidae  hare  tusks  in  both 
two  incisors  above,  and  six  below.    Hoofs  small,  and 
^s^nering  the  upper  extremities  of  the  two  toes.    The  cells 
the  second  stomach  are  large,  and  capable  of  retaining 


98.  Camelus.     Camel.    £ach  foot  united  below  by  a 
^?«Hnmon  sole.    A  dorsal  haunch.     There  are  two  species, 
^.  badrianta  and  C.  dromedarius ;  the  former  with  two 
Vsaunches,  and  the  latter  with  one. 

94.  AtTCHXNiA.     Lama.     Toes  divided.     No  dorsal 
^Munches.     Camelus  glama^  Lin. 

Without  incisors  in  the  upper  jaw. 

WUh  horns.    Grinders,  usually  six  in  number  on  each 
*ide  in  both  jaws. 

A.  Horns  with  a  cone.    The  horns  oonnst  of  an  osseous 

^OQe^  or  elongation  of  the  frontal  bone  on  each  nde,  and 

hovered  with  horn.     The  horns  are  permanent      The 

*^iTi€ture  of  the  cone,  which  in  one  is  solid  bone,  and  the 

^'^Iier  ia  full  of  Onuses,  furnishes  characters  for  subdivision. 

CK.  Cone  porous.    Eight  incisors. 

Boms  bent  anteriorly. 

95.  Bos.  Ox.  The  horns  are  smooth,  and  bent  ante^ 
^^orly  and  laterally.  There  are  several  species  of  this  ge- 
^us,  the  distinguishing  characters  of  which  have  been  very 
imperfectly  ascertained. 


*  Lonixvt  HtySf  *'  Ventricului  seciinduB  cenulotos  pro  wjaa  pan  diatiiii 

^Mntadt  per  tftknloM  diaerU,**— Sytt.  Nat.  9a    That  Uie  edit  are  Uma 

—phjwl,  baa  been  desionatrated  by  Sir  B.  Hohi,  PhiL  Trana.  1806, 

^S(T,  Tib.  xnVL  xrffi.  six.,  and  Compi  Anat.  1. 1S5I»  IL  Tab.  uiU,  x^lIti 
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Horns  bent  posteriorly,  angular  and  rough. 

d6.  Capra.     Goat    With  a  beard.     C.  kkrau. 

97.  Ovis.    Sheep.    Without  a  beard.     O.  mnifff*. 

b.  Cone  solid. 

96.  Antilope.  Antelope.  Horns  annulated  and  spbmXJy 
twisted. 

99-  RupiCAPRA.     Chamois.     Horns  smooth.      Cap^^"^ 
rujpkaprc^  Lim.    To  this  genus  must  be  provisioiially 
ed  the  Nyl-ghaw  (PhiL  Trans.  ITH,  p.  170.  tab.  v.) 
Gnu.     The  ruminating  animals  all  possess,  in  an  exquim 
degree,  the  sense  of  smell.     This  has  frequently  be 
aerved  of  cows,  sheep,  goats,  and  the  nyl-ghaw. 

BL  Horns  nmple,  formed  of  bone. 

100.  Cervus.     Deer.     Horns  deciduous.     The 
are  produced  under  a  soil  velvety  skin,  which  ultimat^^7 
dries  up,  and  is  nibbed  off  by  the  animal.     In  the 
seas^m  they  are  annually  shed,  a  natural  separatioQ 
ing  at  the  base.     They  are  renewed  in  the  oouive  of  a 
months  after. 

In  many  kinds  of  deer  and  antelope,  there  is  a  beg 
each  side  of  the  head,  situated  between  the  eye  and  t 
noee^  which  some  have  conwlered  as  destined  to  hcdd 
tears.    The  French  naturafists,  indeed,  term  them 
rniert.    They  have,  however,  no  connection  with  the 
or  lachiymal  ducts;  but  their  glandiil&r  walls  secrete 


*  CuTiui  tayi,  « lit  mMtaient  li  pen  d'etre  tt^nk^  geoeriquonent  d« 
chivRf,  qa*ili  prodnisent  «Tec  ellet  dee  metet  fecondt.*'—  Reg.  Ann.  I.  fST. 
In  die  SuOftkal  Acconnt  of  the  perish  of  Uit»  bj  the  Bev.  Javbs  Mdu. 
BBABy  it  is  asserted,  that  the  hybrid  produce  of  the  sheep  and  goat  is  fti. 
tltei  Mack-fiued,  and  difftes  little  in  form  firoan  the  black-fiiced  abecpw  The 
intotonrse  is  sutcd  to  be  common.   VoL  xi.  p.  66. 
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floUtf  to  the  wu'of  the  mm.  (See  lUL  Tmnt. 
^^M^p-TSk)  For^nuitofanxxsapprqiruitetarm,  theK 
^^mp-maj  be  dhmmiinatfldi  in  «ir  language,  Crumem^ 
'^nom  the  Ladn  ennnenae.  In  some  spedes,  these  crumens 
with  a  hairy  cuticle,  while  in  others  the  GUtide  is 


101.  Camilopardalis.     Camclopard  or  Giraffe.    The 
are  pennanent,  as  well  as  the  hairy  skin  by  which 
are  enveloped.    There  is  only  one  species  known  of 
angular  animal,  a  nativeof  Africa. 

DeHUute  of  horns. 

lOS.  MoeCifus.  Musk.  Tusks  in  the  upper  Jaw  long, 
bent  ventrally  and  posteriorly.  The  males  have  the 
in  which  is  contmned  the  valuable  musk. 

BELLUyE. 

Do  not  ruminate. 

The-anionls  of  this  division  have  few  characters  in  com- 
Tbey  have  usually  a  dinnsy  diape,  and  a  thick  hide 


^Wiblast 


wakiusks. 

Xloof  entire.    In  the  inade  of*  the  hoof  are  the  vestiges 
oTcwotoei. 

X08..  Eaims.    Horse.    Six  incisors  in  each  jaw,  and  six 

pixidefs.     The  stomach  is  simple,  cceum  long.     Cuvikb 

t^^ft  enumerated  five  species  £.  cabaUuSy  hemionusy  annas, 

^^^bro,  and  quagga.     The  second  of  these  is  probably  no- 

^^^iog  more  than  a  variety  of  the  first. 


Hoof  divided. 

Among  the  genera  of  this  division,  some  have  the  priii- 


ii 
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dpal  hoofs  arranged  so  as  to  make  the  foot  bifid,  the 
tianl  hoofs,  where  such  exist,  being  useless  as  su] 
of  the  body.     In  the  others  the  hoofs  am  irr^guhv, 
the  foot  is  not  bifid.  i 

A.  Foot  bifid. 

a.  Tusks  produced.    Six  incisors  in  the  lower  jaw.   Sui^- 
sidae. 

With  a  tail. 

104.  Sus.— Hog.     Six  incisors  above.   Grinders  sim; 
with  tubercular  summits.     Tusks  prismatic. 

105.  Phacocherus.     Two  incisors  in  the  upper  ja' 
Grinders  formed  by  the. union  of  cylindrical  pieces, 
by  cement     Tusks  rounded.    A  fleshy  lobe  under 
eye.    Sus  jEihiopicus  *. 

Without  a  tail. 

106.  DicoTYLES.  Peccary.  Incisors  and  grinders  li 
the  hog.  The  tusks  do  not  protrude  beyond  the  moutb. 
In  the  back  of  the  loins,  there  is  a  scent-bag  with  a  small 
orifice  which  pours  out  a  fetid  odour.  They  hare  a  car 
non  bone  like  the  ox.  Stomach  divided  into  poudiei. 
The  two  species  are  natives  of  South  America. 

b.  Tusks  short.  The  three  kinds  of  teeth  fiMrmng  an 
uninterrupted  line,  as  in  Man. 

107.  Anoplotherium.  Six  incisors  in  each  jaw.  Twen^ 
ty-dght  grinders  in  all.  No  canon  bone.  This  is  an  ex* 
tinct  genus.  The  remains  of  five  species  have  been  deter* 
mined  by  Cuvier,  from*  the  gypsum  quarries  in  the  neigh* 
bourhood  of  Paris. 


"  The  nructare  of  Uie  teeUi  of  this  spedei  is  weD  dliptoyed  bf  8ir  B. 
HoHB,  Comfk  Anat.  II.  Tah,  xizviii*  aixix.  That  of  thi  wlld^MMr, 
Tab.zxvii 


♦ 
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•  * 

B.  Feet  not  bifid.   The  primary  hoofs,  which  exceed  two 
o  numbeTy  equally  serve  for  support 

With  a  HKMit.     Six  incisors  and  two  tusks  in  each  jaw. 

108.  Tapie.  Four  hoofs  before,  and  three  behind. 
Par  a  long  tinie»  one  species  only,  T.  Americantts^  was 
UBOwn.  But|  of  late  years,  another  species,  T.  MahyanuSy 
has  been  identified  as  a  native  of  the  larger  islands  of  the 
Indian  Seas.  It  was  first  noticed  by  Mr  Marsdeii,  as  a 
dWinon  of  Summatra.  There  is  a  good  figure  of  the  ani- 
■lal  in  Dr  Horsfield'^s  ^^  Zool.  Researches  in  Java;**^  and 
mteresting  specimen  may  be  seen  in  the  Royal  Museum 

Edinburgh. 

109.  Pa.leoth£rium.     Three  hoofs  on  each  foot.     An 
extinct  goius,  determined  by  Cuvier.    l^fany  species  have 
established. 


No  snout 

110.  Hippopotamus.     Four  incisors  in  each  jaw,  and 

^dve  grinders.     The  three  foremost  grinders  conical,  the 

Auieelast  with  tubercles,  the  summits  of  which  become  bare 

^^  enamel  by  detrition*    Four  hoofs  on  each  foot.    H.  am- 

111.  Hyrax.  Daman.  Two  incisors  in  the  upper,  and 
fiw  in  the  lower  jaw.  Fourteen  grinders  in  each  jaw.  No 
till  Stomach  divided  into  several  pouches.  Ccecum  large, 
and  the  colon  has  ccecal  appendages.    Hyrax  capensis. 

Nohuiks, 

A  snout  or  proboscis.  The  upper  jaw  is  furnished  with 
two  large  incisors,  improperly  termed  tusks,  as  they  are 
I'lffd  in  the  intermaxillary  bones ;  in  the  lower  jaw  there 
are  none.     Bones  of  the  feet  divided  into  five  toes. 

lis.  Elbphas.  Elephant.  Grinders  with  flat  summits. 
Tbete  are  two  distinct  recent  species,  £.  Indkus^  and  E, 
Afrlcanun, 


# 
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lis.  Mastodon.  Summils  of  the  grinders  with  tii 
cular  processes,  the  points  of  which  become  flat  bj 
wearing  down  of  the  enamel  and  ivory.  This  is  an  es 
genus,  the  remains  of  the  species  of  which  are  found  ii 
debris  of  large  rivers.   . 

Without  a  snout 

114.  Rhinoceros.  Three  hoofs  on  each  foot  J 
homed.  There  appears  to  be  some  reason  for  oonaidi 
the  three  recent  spedes  as  the  types  of  as  many  gei 
CuYiBJi  assigns  twenty-eight  grinders  to  all  of  them, 
from  the  observations  of  Mr  Bell,  the  R.  sunuUrenm 
only  twenty-four  *.  -  This  spedes  has  two  incisors  in 
jaw.  In  the  R,  IndicuSy  there  are  two  incisors  above, 
four  below,  while  in  the  R.  AfricanuSy  there  are  none, 
skin  of  the  R,  Indicus  is  folded,  that  of  the  others  is  i 
ly  smooth. 

APODA. 

« 

Hind-feet  united  with  the  tiul  in  the  form  of  a  fin. 

The  skin  on  the  body  is  smooth,  and  nearly  destitni 
appendices.  The  fingers  are  all  enveloped  in  skin,  ^ 
out  a  protruded  arm,  and  form  a  fin  or  swimming  j 
They  are  destitute  of  separate  hind-feet  and  tail,  but  t 
place  is  supplied  by  a  broad  horizontal  expansion,  pes 
orly  emarginate,  which,  though  differing  in  direction,  se 
the  same  purpose  as  the  caudal  fin  in  fishes,  and  is 
principal  organ  of  progressive  motion.  The  bonK 
position  of  this  fin  is  probably  connected  with  the  vet 
motion  of  the  animal,  in  coming  to  t^e  surface,  at  inter 


*  Phil.  Trani.  1793,  [w  3.  Tab.  iL  iii,  where  there  is  a  good  figufo 
iuiiinal  and  the  craoium. 


• 


U>  ropire.  This  fin  is  usually  termed  the  Tail.  There 
9tt  Iwo  flnall  bones  embedded  in  the  muscles,  near  the 
iBiH^  i^Acfa  are  the  only  vestiges  of  a  pelvis.  They  have 
DO  ntornal  ears,  the  aperture  being  a  small  hole. 

HERBIVORA. 

Nostrik  terminating  in  the  snout. 

The  animals  of  this  group,  established  by  Cuvibe,  were 

ly  arranged  with  the  Wabiis,  to  which  they  bear 

resemblance.      Their  skin  is  sleek,  and  has  here 

■d  there  a  few  hairs.    The  mouth  is  furnished  with  teeth, 

kMDg  flat  summits  fitting  them  to  brouse  on  sea-weeds. 

nb  teats  are  pectoral. 

Swimming  paws,  with  the  rudiments  of  nails. 

115.  Makatus.  Lamantine.  The  grinders  are  eight  on 
mA  ade,  with  two  transverse  ridges.  No  tusks.  In  youth 
bcfe  are  two  small  incisors  in  the  upper  jaw,  which  speedi- 
f  Mi  out.  The  stomach  is  complicated,  the  coecum 
Wdied,  and  the  colon  swollen.  T^richecua  manaius  of 
IdmijBUs,  is  the  only  well  established  species. 

It  is  probable  that  this  animal,  or  some  of  the  other 

of  the  tribe,  with  pectoral  teats,  may  have  given 

to  the  belief  in  the  mermaid.     The  lamantine  is  said 

te  any  its  young  between  its  paws,  and,  when  viewed  in 

Am  attitude,  it  would  furnish  materials  for  the  imagina- 

tioff  to  form  those  exaggerated  pictures,  which  have  from 

tm  to  time  been  communicated  *. 


*TW LMMalte«  ociLii^i  m  place  io  tht  British  Fjuma,  as  m  stranicr* 
IfrtiivMiT,  in  hia  Bkamtoof  Nat  Hist.  I.  p.  194^ states,  that  «  The 
of  out  of  these  aainMlawasy  in  1 7B6,  thrown  aaluire  near  Ldth.    It 
disigHred  |  and  the  iibcnDeD  eiuracted  its  lifer,  and  otlier  partt, 
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Without  the  rudimentd  of  claws. 

116.  Halicoba.     Dtigong.     Grinders,  twelve  in  ii'VJv 
ber,  three  on  each  side.     Two  incisors  above,  and  the  ^ve». 
tiges  of  several  small  ones  below.     The  structure  oT  £. 
Indicaj  the  only  well  established  species,  lias  recently  beeo 
ably  unfolded   by   Sir  E.   Home,   in  the   three  papen 
which  he  has  communicated  in  the  Philosophical  Train- 
actions  for  1820,  Part.  II.,  with  finished  delineadoni  bj 
Mr  Cliff. 

117.  Rytika.  Syren.  One  grinder  on  each  ode. 
Lips  whiskered.  The  only  ascertained  species  of  tUf  ge* 
nus  inhabits  the  north-western  coasts  of  America. 

This  singular  group  of  herbivorous  apodal  mammth 
probably  consists  of  many  more  species  than  those  which 
have  hitherto  been  described. 

CETACEA. 

Nostrils  opening  on  the  crown  of  the  head. 

The  skin  is  smooth  and  glossy.  The  cuticle  reseinbks 
a  piece  of  oiled  silk  doth,  and  the  oorium  is  thick,  9td 
consists  of  vertical  fibres.  The  st<Hnach  is  comjrficfll^' 
The  larynx  forms  a  tabular  projection  across  the  ph^ 
rynx  into  the  canal  of  the  nose  *,     The  branchial 


from  which  ft  ooosiderable  quantity  of  oil  was  obtiUoed.**  Mr  StswaH 
rinoe  informed  me*  that  it  came  ashore  at  NewhaveUt  in  the  banreil 
Though  it  had  been  dead  for  some  time,  and  was  in  a  putrid  staler  hi 
able  to  satisfy  himself  with  regard  to  the  species. 

*  When  whales  oome  to  the  surface  to  respire,  they  produce  a 
noiae,  and  a  column  of  vapour  arises,  sometimas  to  a  consiilerible 
When  ezpiralion  happens  to  take  place,  before  0m  bead  baa  •dnalljr 
the  surflMc  of  the  water,  some  spray  may  also  ba  thrown  up^    Thii^ 
aver,  is  seldom  the  case ;  hence  the  term  Mswiefct,  instaad  of 
t»  express  the  nostrils,  is  more  appropriate.    The  term  noatrfl,  hii1r<d. 
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D  of  the  trachea  is  not  bifurcated.     The  teats,  two  in 
nber,  are  situate  on  each  side  of  the  vulva. 
Pialaie  covered  xtnth  baleen. 

The  baleen,  improperly  termed  wJudebonej  is  too  well 
own  in  oommerce  to  require  any  description.  It  occurs 
the  form  of  sub-triangular  plates,  with  the  free  edge 
nged  towards  the  mouth,  the  fixed  edge  attached  to  the 
lite,  the  broad  end  fixed  to  the  gum,  and  the  apex  to 
ft  middle  of  the  arch.  These  plates  form  a  series  on 
db  ade,  and  are  placed  transversely  at  regular  distances. 
Vir  use  is  to  strain  the  water,  which  the  whale  takes  into 
ilirge  mouth,  and  to  retain  the  small  animals,  on  which 
tsubnsts.  There  are  no  teeth,  and  the  throat  is  narrow, 
bdcraal  opening  of  the  blow-hole  double,  with  an  inter- 
id  septum. 

Back  furnished  with  a  protuberance  or  fin.  Piked 
vliiles^ 

11&  Balanoptera.  Pectoral  skin  folded  longitudi- 
NHy,  and  capable  of  inflation.  The  species  of  this  genus 
■i  icrj  imperfectly  determined.     The  B.  muscfdus^  or 


^^^lelid  t«,  on  Uw  flupfMMltion  tiiat  whales  have  not  Uie  senae  of  unell, 
aMwilory  nerves,  nor  holes  Ibr  Uieir  passage.  TMs,  however,  is 
aoi  acrictlj  true.  On  Uie  S6Ui  Juljr  1816,  being  oo  board  a  sloop 
^tki  liUi  Channel,  a  laige  flock  of  grampuses  were  sporting  immediately 
M»  The  master  aaserted.  from  his  former  experience,  that  a  little 
would  put  them  to  flight.  The  experiment  was  tried,  and  the 
M|bad  made  but  a  fow  strokes,  when  the  whole  disappeared,  I  maj  al- 
*^iqr»  iaalantanaouslj,  and  rose  to  blow  at  a  eonsiderable  distance.  In 
^D%oq§,  according  to  Sir  E.  Honx,  **  there  are  orifices  in  the  crebrUbrm 
|tah«f  tlM  skull,  for  the  olfoctory  nerves.*'~Phil«  Trans.  1S20,  p.  153,  and 
the  sense  of  smell  to  the  Baleen  whales,  Phil.  Trans.  1778, 
JBdkkms  obaervatiotts  on  the  structure  and  economy  of  whales 

• 
by  StasALa,  on  account  of  the  pike  or  ptoccss  on  the  back. 
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round-lipped  whale  (Scobebbt^s  ^<  ArcUc  BegionSy^  taj 

xiii.  fig.  2.),  and  B.  rosiraUij  or  sharp^KMed  whale  (Him 

TEB,  Phil.  Trans.  1778,  tab.  xz.),  may  be  rq;ard0d  m 

distinct 

.    119.    Physalis.     Fmner.      Widioat   pectoral  fiAk 

The  longest  of  the  whales  reaching  to  100  feet.     Tk 

most  diifficult  to  capture. 

No  dorsal  fin. 

120.  BALiBKA.    ComnKm  whale.    Under  lip  whiikfliA 
Head  very  large. 

DesHhUe  of  baleen.    One  external  opening  of  theoo^ 
trils. 

A.  Nostrils  double  withb,  bang  divided  in  the  skuD  tf 
a  bony  septum. 

Teeth  in  the  mouth. 

The  following  inoeresting  remarks  are  made  fay  Hov* 
TBB  (and  copied  by  Sir  E.  Home  into  his  Comp  Ali^ 
i.  26l.)>   on  the  dentition  of  whales.    <<  The  situalktt  d 
the  teeth,  when  first  formed,  and  their  progress  afterwiA 
as  far  as  I  have  been  able  to  observe,  is  very  differentiB 
common  from  those  of  the  quadruped.    In  the  quadnipA 
the  teeth  are  fcnrmed  in  the  jaw,  almost  surrounded' by 'At 
alveoU,  or  sockets,  and  rise  m  the  jaw  as  they  incmi0^ 
length ;  the  covering  of  the  alveoli  being  absorbed,  die  v* 
veoli  afterwards  rise  with  the  teeth,  covering  the  wk* 
fang;  but  in  this  tribe  the  teeth  iqipear  to  form  in  ^ 
gum,  upon  the  edge  of  the  jaw,  and  they  either  mk  ^ 
the  jaw  as  they  lengthen,  or  the  alveoli  rise  to  faid^ 
them ;  this  last  b  most  probable,  ^nce  the  depth  <^  ^ 
jaw  ill  also  increased,  so  that  the  teeth  iqppear  tosink  dei^ 
and  deeper  in  the  jaw.     This  formation  is  readily  di^ 
vered  in  jaws  not  full-grown;  for  the  teeth  ii 
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UDber  m  the  jaw  lengthens)  as  in  other  animalg.  The 
Mknat  part  of  the  jaw  becoming  larger,  the  number  ci 
edi  in  that  part  increases,  the  sockets  becoming  shallower 
id  diallower,  and  at  last  bebg.only  a  slight  depresaon. 
^  It  would  ai^iear  that  they  do  not  shed  their  teeth, 
»haTe  they  new  ones  formed  similar  to  the  old,  as  is 
bt  tme  with  most  other  quadrupeds,  and  also  with  the 
Sipiar.  I  have  never  been  able  to  detect  young  teeth 
■dff  the  foots  of  the  old  ones;  and,  indeed,  the  astuadoo 
iviiicb  they  are  first  formed,  makes  it,  m  some  degree, 
^pQinUe^  if  the  young  teeth  follow  the  same  rule  in  grow- 
if  with  the  ori^nal  ones,  as  they  probably  do  in  most 


^■If  it  is  true  that  the  whale  tribe  do  not  shed  their  teeth, 
■whit  wi^  are  they  supplied  with  new  ones,  correspond- 
^m  size  with  the  increased  size  of  the  jaw  ?  It  would 
tfa/ty  that  the  jaw,  as  it  increases  posteriorly,  decays  at 
hi.^rBipbyas,  and  while  the  growth  is  going  on,  there  is 
eoBStant  suoeesaon  of  new  teeth,  by  which  means  the 
■viBCined  teeth  are  proportioned  to  the  jaw.  The  same 
lidt«f  growth  is  evident  in  the  elephant,  and  in  some  de- 
ta  hi  many  fish ;  but  in  these  last,  the  absorption  of  the 
^ii  fiEom  the  whole  of  the  oulade  along  where  the  teeth 
ii  placed.  The  depth  of  the  alveoU  seems  to  prove  this, 
shallow  at  the  back  part  of  the  jaw,  and  becoming 
towards  the  middle,  where  they  are  the  deepest;  the 
adi  there  having  come  to  the  full  aze.  From  this  for- 
mads  they  are  again  becoming  shallower^  the  teeth  being^ 
V  the  sockets  wasting,  and  at  the  symphysis  there 
bttrdly  any  sockets  at  all.  This  will  make  the  exact 
of  teeth  in  any  species  uncertain  ^."^ 


•  PhiL  Tnuia.  1788,  p.  388. 
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The  examination  of  the  teeth  of  two  individuals  of  * 

common  porpess,  before  I  had  perused  the  precediiig  « 

servations  of  Huntek,  had  induced  me  to  adopt  a  die 

rent  opnion  with  regard  to  the  growth  of  the  jaw,  and 

conclude,  that  it  enlarges  at  the  symphysis  as  well  as 

the  base.     In  one  of  the  individuals,  which  was  only  abc 

three  feet  in  length,  there  were  twenty-five  teeth  apparei 

and  one  before  and  another  behind,  underneath  the  fu 

face  of  the  gum,  in  each  side  of  the  upper  jaw,  and  tweo^ 

four  in  the  under,  and  one  not  come  through  the  gma  i 

front     In  the  other  specimen,  which  was  a  pregnaili 

male,  five  feet  three  inches  in  length,  there  were  on  tlisdl 

side  of  the  upper  jaw  twenty-three  perfect,  and  two  UBfli 

ones  in  front,  and  on  the  other  side,  twenty-six  perfect^tfi 

three  imperfect  ones  before.     In  the  lower  jaw  there  ««i 

twenty-one  perfect,  and  three  imperfect  ones  on  the  €> 

side,  and  nineteen  perfect  and  four  imperfect  ones  oo  it 

other.     There  are  two  incisors  in  the  intermaxillaiy  boiMi 

In  these  examples,  Uie  uncut  teeth  at  the  symphysis  0 

actly  resembled  the  uncut  teeth  at  the  base  of  the  jaw,  tfi 

Uke  them,  were  much  smaller  than  those  towards  the  fltf 

die.     Indeed,  when  we  view  the  shallowness  of  the  gvo0* 

ccmtaining  the  sockets  of  the  teeth  at  both  ends  of  thejs* 

and  the  diminished  size  of  the  teeth,  together  with  ^ 

depth  of  the  alveolar '  groove  and  the  greater  sise  of  tl 

teeth  in  the  middle  of  the  jaw,  there  is  sufficient  reasoD  ^ 

conclude,  that  the  first  formed  teeth  are  those  in  the  iBi> 

die  of  the  jaw,  that  the  jaw  lengthens  at  the  symphyds  iB 

at  the  base,  and  that  the  new  leetli  formed  at  these  pli^ 

are  the  smallest,  and  that  there  is  no  absorption.     ItiO' 

teeth  which  have  not  cut  the  gum  in  the  fore  part  of  d 

jaw,  are  every  way  analogous  to  the  uncut  ones  at  the  ba* 

This  lengthening  of  the  jaw  gives  to  the  aged  individo* 

a  more  prcduced  snout.     Sonu*  oliscrvers  have  stated,  tb 
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(^  the  porpess  are  loose  in  thdr  sockets^  while! 
crt  that  they  are  fixed,  the  former  having  examiii- 
le  latter  young  individuals,  or  even  difierent  parts 
me  jaw,  the  middle  teeth  being  fixed,  the  others 


a  dorsal  fin. 

)sLPHiKUs.  Teeth  numerous  in  both  jaws.  This 
msive  genus,  which  Cuvier  has  proposed  to  sub- 
to  the  beaked  species  (Delphinus),  and  the  short- 
ecies  (Phocaena),  the  former  represented  by  the 
the  latter  by  the  Porpess. 

ite  I.  fig*  4.  there  is  a  representation  of  the  ror- 
phocana.  Fig.  5.  represents  the  teeth,  a  one  in 
le  of  the  lower  jaw,  and  b  ond  in  the  middle  of 
sr  jaw.  Among  the  British  species,  some  have 
ad  and  obliquely  placed  teeth,  as  the  phocanoj^^ 
as  the  delphiSf^-comcal,  as  the  orca  and  melas  *, 
imcated,  as  the  truncaius.  It  is  probable,  that 
ITS  in  the  upper  jaw  are  limited  to  two,  as  in  the 

Iypeboodon.  Bottle-nose.  Two  small  teeth  in 
the  lower  jaw.  H.  bidens.  See  Hunteb,  Phil. 
778,  Tab.  xix  f. 

real  fin. 

>£LPHiNAPTEBA.  Beluga.  2>.  olbkxins.  Thin 
remarkable  for  the  whiteness  of  its  skin,  all  tbe 
ing  black  on  the  upper  parts.  (Scobesby,  Are. 
b.  xiv. 


Ipldiiui  gtogeticus  of  Rozbukok  (Asiatic  RcMtrcfact,  toL  vfl«, 
tiBB.  1818),  belongs  to  Usis  groQp. 

m  pives  the  lower  jaw  in  one  place,  and  the  uppef  la  another,  td 
of  the  teeth, 

II.  O 
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No  teeth  in  the  mouth. 

124.  MoNODON.  Narwal.    Although  there  are  no 
within  the  month,  there  is  a  straight  tusk,  projecting 
lerioriy  from  the  left  upper  lip,  spirally  twisted, 
trally  solid  at  the  free  extremity,  and  tubular  where  it  ii 
inserted  in  the  skull.    Within  the  skull,  on  the  other  flid^ 
appears  the  rudiments  of  a  second  tooth. 

This  second  tooth,  on  the  right  nde,  a  figure  <^  wUdif 
belonging  to  a  male,  we  have  given  in  Plate  I.  fig.  &,  is 
solid  tluroughout,  spirally  twisted  dextrally  in  a  very  dgkt 
manner,  blunt,  and  somewhat  puckered  at  the  apex,  bent 
a  little  towards  the  base,  the  face  of  which  is  oblique^ 
smooth  in  the  centre,  and  uneven  towards  the  maipn,  aad  t 
bcNxlered  by  a  ring  of  tubercular  eminences.  The  esri^ 
ocmtaining  this  kind  of  tusk,  is,  in  some  cases,  closed  nkb 
bone  in  front  Sir  E.  Home  denominates  this  body  si 
fnilk  tusk  (Phil.  Trans.  1818,  p.  128.),  and  more  re- 
cently (Phil.  Trans.  1820,  p.  147.)9  has  concluded,  that 
*^  as  the  permanent  tusk  in  the  narwhal  bq^ins  to  tattle 
in  a  direct  line  immediately  behind  the  origin  of  di0 
milk  tusk,  the  great  purpose  of  the  milk  tusk  is  ev>* 
dently  to  open  the  road  for,  and  to  direct  the  course  <>■ 
the  permanent  tusk,  till  it  is  completely  pushed  out  by  i^ 
This  opinion  appears  to  us  to  be  untenable.  The  bhiis^ 
point,  the  curved  base,  and  its  tuberculated  margin,  are  vl 
suited  to  its  character  as  pioneer.  There  is,  besides, 
evidence  that  these  milk^tusks  are  ever  shed,  that 
nent  ones  are  formed  behind  them,  or  that  the 
protruded  tusk  was  ever  preceded  by  any  other.  Tbedi^^ 
cumstances  of  the  case  rather  render  it  probable,  that  tli^^ 
body  is  a  nucleus  or  support  to  the  pulpy  substance  ^l^^i^^ 
secretes  the  tooth,  that  it  is  absorbed  at  an  early  pcrki^^ 
when  a  tusk  is  formed,  but  remains  in  its  place  whuen  vH^^ 
tusk  has  been  developed.    An  examination  of  the  denti-'''''^ 
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of  very  young  narwaU,  can  alone  determine  the  truth 
at  oonjecture. 

.  BlowJuJe  angle,  without  a  bony  septum.     Teeth  in 
owerjaw. 

IS.  PHTsstER.    Spermacete^    No  elevated  fin  on  the 
.    The  Ph.  macrocephalua  and  Caiodony  are  the  two 
m  which  constitute  this  genus. 
I&  Trasio.    A  high  dorsal  fin.     T.  vulgarU  and 
Vf&f  are  recognised  spede^ 

MARSUPIALIA- 

taroft  destitute  of  a  placenta^ 

I  att  the  animals  of  this  divinon,  the  uterus  is  oomptest^ 
at  has  been  ahneady  described  *.  The  young  at  birth 
Idind,  and  remun  a  long  while  dependent  on  the  mo* 
,  l%ey  are  ather  depoated  in  a  ventral  pouch  con* 
■g  the  teats,  or  they  attach  themselves  to  the  mother 
bar  feet  and  tails.  The  ventral  pouch  and  teats  are 
Mated  by  two  bones,  which  are  attached  to  the  ospubis^ 
project  along  the  abdomen,  on  the  central  ride  of  the 
L  In  these,  the  muscles  belonging  to  the  pouch 
teats  have  thmr  origin.  These  marsujnal  bones  have 
vise  peculiar  muscles  attached  to  them,  for  the  rq^uhu 
of  their  own  motion  on  thor  j<nnt  at  the  pubis.  The 
torn  of  the  male  is  placed  in  front  of  the  penis, 
i  general  habits,  the  marsupial  animals  bear  a  near  re^ 
blance  to  the  glires,  although,  in  the  arrangement  of 
r  teeth,  some  of  the  genera  approach  the  ferae. 

D  ike  toes  of  the  hind^eijree.     The  uterus  is  double. 


•  Vol.  I.  p.  sar* 

oS 
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and  tlie  penis  is  bifid,  to  correspond  with  the  two  cm  tin 
The  corpora  lutea  are  glandular. 

With  tusks. 

In  these,  the  tusks  are  long,  the  incisors  small,  and  i 
grinders  have  conical  points,— the  usual  characters  cf  i 
sectivorous  animals*    The  great  toe  is  without  a  naiL 

187.  DiDXLPHis.  Opossum.  Incisors,  ten  above^  m 
eight  below.  Tail  prehensile.  The  great  toe  capaUe  < 
acting  as  a  thumb.  The  pouch  in  some  of  the  qieciei 
perfect,  as  2>.  opossum^  while  in  others,  its  place  is  marfa 
by  a  fold  of  the  skin  on  eadi  ade,  as  the  2>«  pMkmder.  1 
is  probable  that  the  discovery  of  other  characters  wkj  o 
duce  naturalists  to  divide  them  into  distinct  genera.  Tl 
2>.  pahnaia,  in  which  the  feet  are  webbed,  constitutiiigll 
genus  CheronecHs  of  Iligse,  is  too  little  known  to  ada 
of  clasfflfication. 

188.  Dasyurus.  Incisors,  eight  above,  and  ax  hAf 
Two  species,  2>.  cyanocephalus  and  2>.  urnrnu^  are  di 
cribed  and  figured  by  Mr  Harris  in  Lin.  Tram,  i 
p.  174.  Tab.  xix. 

A.  Without  tusks. 

189*  Phascolomts.  Wombat  Two  long  indsoc* 
each  jaw.  Grinders  with  two  transverse  ridges  on  the  0a 
mit  Herbivorous.  Coecum  large,  with  an  appends 
No  tail.    Ph.  urmna. 

First  and  second  toes  of  ihe  hind^/eet  dosehf  united 
Jbr  as  the  daws. 

A.  With  tusks. 
With  tusks  in  both  jaws. 

ISO.  PxRAHXLEs.  Indsors,  ten  in  the  upper  jaw,  ^ 
ttx  in  the  lower.     P.  nastdus. 
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ilhcNit  tusks  in  the  under  jaw. 

The  great  toe  capable  of  acting  like  a  thumb.    Two 

indaors  in  the  lower,  and  six  in  the  upper  jaw.     The 

lents  of  tusks  sometimes  visible  in  the  lower  jaw. 

1.  PxTAUBUs.    Winged.     The  skin  at  the  sides  be- 

I  the  fcNre  and  hind  legs  expanded,  fitting  for  partial 

•    Diddphia  pelaiurua  of  Shaw.    Probably  the  D. 

MO  of  the  same  author  may  warrant  the  reception  (^ 

jOiua  Phalangista  of  Hioer. 

i.  Balamtia.    Without  wings.    B.lemurina. 

Wanting  the  great  toe. 

S.  Hypsyprymnus.    With  a  long  tail     Indsors  in 

ipper  jaw  ax,  in  the  lower  two.    H.  minor^  or  Kan- 

14.  Koala.    No  tail.     Lower  jaw  with  two  long  inci- 
the  upper  with  two  long  and  some  lateral  short  ones. 

.  Without  tusks.     The  corpora  lutea  are  glandular ; 
Items  has  one  os  uncse,  and  th^  penis  is  endre. 

t5.  Macropus.      Kangaroo.     Hind-legs  remarkably 
The  M.  mqfor  from  New  Holland,  is  the  only  spe- 
whose  history  is  well  known. 

MONOTREMATA  ♦. 

luadrupeds  which  do  not  suckle  their  young. 

"he  snout  is  produced  and  destitute  of  hur.     The  toes 

iiNf  miui  and  r^inftM  foramen,  a  name  given'bj  Giokfaat,  in  reference 
ie  mikm  of  Uie  openingi  of  Uie  urinaiy  and  aezsaL  organs  wiUi  Uie 
I  to  ibnn  one  aperture. 
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gate  five  on  each  foot^  aimed  with  str.,.^  '  hi 

hindUfeet  of  the  male)  there  is  a  h(Jlow,  conical  homy 
oeaa  at  the  setting  on  of  the       1,  wh  ck  acts  as  a  shimth    H 
an  awl-shaped  bone.    This  bo  ;  a  narrow  dit  ill  da 

Bpex^  is  hollow  througfaouti     d       linates  in  a  flask^dhap 
cd  bag,  that  rests  on  the  li/  j  of  the  bones  of  theflKitt 

In  the  omithorinchus,  it  is         d  on  the  extonal  and  po^ 
tenor  odes  of  the  leg.    Sir  Jc    a  Jamison,  by  whom  tfams 
structure  of  the  spur  (as  it  is  improperly  called,) 
brought  into  notice,  observed,  that  the  bag  at  the 
tained  a  venomous  fluid,  which,  upon  the  spur  being 
sed,  squirted  through  the  tube.     His  own  servant 
severely  from  a  puncture  with  this  venomous  appendoL 
The  teeth  arc  composed  of  vertical  homy  filnres. 
are  no  external  ears.     The  sternum  is  destitute  of  the 
afbrm  process.     The  clavicles  arc  united  into  a  broad 
(which  at  first  might  be  mistaken  for  the  sternum), 
ginate  at  the  anterior  extremity.     The  dorsal  extremity  ^^ 
the  scapula  is  imperfect,  the  clavicular  edge  is  expanded 
and  scarcely  touches  the  sternum.     There  arc  vestiges  ^ 
marsupial  bones. 

It  is  in  the  reproductive  organs,  however,  that  the  pe^ 
liarities  of  the  tribe  are  conspicuously  displayed.     The  p 
nis  gives  passage  to  the  semen  alone,  the  urine  being  pot: 
ed  into  the  termination  of  the  rectum -f*     In  the  femtf 
there  are  no  teats.     The  ovaria  are  double.    Their  surft 
is  more  uneven  than  in  the  mammalia.     The  corpora  lut 


*  Lin.  Trans,  xii.  p.  5Si ;  and  a  notice  of  some  obserraUoot  bf 
Blaimvills,  Ann.  PhiJ.  x.  p.  112. 

-^  In  Uie  ornitliorinchus*  Uie  seminal  ureUm  terminates  io  two  opcf 
corraspooding  with  the  two  ora  tincae.     In  the  Echidna,  the  priraary  « 
are  four  in  number,  with  a  circle  of  minute  ones  around  each,  leediqg 
expect  (If  analogy  can  be  trusted)  four  uteri  or  oviducts  in  the  female. 


^9l  inbeddedy  but  they  app  rutberia  the  fimqi  of  ample 
^tvities  in  the  substance  of  the  Qvanuni,  than  glandular 
klq&s  IUmb  those  of  the  man  K    The  ovidupts  suffer 

■i  enlargement  in  thdr  ooui  1  tenninate  by  sepaiate 

1>smng8  in  a  oommon  passa    \  with  the  urine. 

It  does  not  yet  appear  in  w  the  ovum  is  per- 

iKied.  According  to  Sir  John  Ji  son,  '^  the  female 
is  oviparous,  and  fives  in  burrows  in  the  ground  fJ^  Ac- 
fsqfding  to  Sir  £•  Home,  to  whom  we  owe  nearly  all  the 
yynrate  information  we  possess,  relative  to  the  structure 
«f  the  marsujnal  and  monotrematous  tribes,  ^^  the  yolk-bags 
mp  fiarmed  in  the  ovaria ;  recdved  into  the  oviducts,  in 
wludi  they  acquire  the  albumen,  and  are  afterwards  im- 
jsfgnatfd.  The  foetus  is  aerated  by  the  va^a,  and  hatch- 
ed in  the  oviduct,  after  which,  the  young  provides  for^  it- 
mif^  the  mother  not  giving  suck  l^"  All  these,  however, 
Jmst  be  viewed  as  mere  conjectures,  scarcely  warranted  by 
li|e  appearances  of  the  organs  which  have  been  examined. 

If  these  animals  are  oviparous,  and  we  can  scarcely  en- 
tertain a  doubt  on  the  subject,  as  the  ^gs  have  been  trans- 
Dtttted  to  London,  it  would  be  interesting  to  know  the 
of  ifwubation^  ^m}  whether  oviparous  or  ovovivi- 
the  kind  qfjbod  by  which  the  young  are  nourished 
ttimediately  after  birth. 

There  are  only  two  genera  known,  the  species  of  which 
natives  of  New  Holland. 
136*  Ornitborinchus.    Duck-bill.     Snout  produced 

*  The  Conn  of  UicaecavitiethM  induced  Sir  E.HOMB  to  tens  Uitm  yolk. 
(PbiL  Trans.  1819,  p^  23d.)  Thej  ditto,  howerer,  ftom  Um  ofgane  eo 
in  birds,  in  not  being  eztemml  snd  pedunculsted«  while  thejr  agree 
Wiethe  coipora  lutce  in  their  imbeddwl  sUtion.  In  the  kangtroo,  he  as- 
%■•  the  oOoe  of  producing  the  ovm  to  the  corpus  lutcum,  and  tliejpo£bto 
^  ovidoct,  while  the  uterus  furnishes  the  albumen* 

i*  Uo.  Trans.  xiL  p.  585.  X  Phil  Trans.  1819,  p.  tSa 
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'depressed.     Two  corneous  grinders  in  each  jaw. 
pouches.     O.  paradoxus  *. 

187.  Echidna.  Snout  produced  rounded^  palate 
tDngue  covered  with  reversed  corneous  prooeases.  Witk^BUt 
cheek-pouches.  Two  species  havQ  been  figured  bj  Sir  JL 
HoMB,     E.  kystrix  and  seiosa  -f*. 


Quadrupeds  are  usually  preserved  in  a  dried  state  in  • 
mu3eum.  When  the  specimen  intended  for  preparatipii  b 
procured  alive,  it  ought  to  be  killed  by  pithing^  wUch  oan- 
nsts  in  pasang  a  sharp  instrument  between  the  skull  and 
first  vertebra,  so  as  to  divide  the  spinal  marrow.  In  sdobD 
animals,  the  puncture  of  a  needle  will  be  sufficient  WbcB 
quite  cold,  the  process  of  Jtaying  may  be  begun.  The 
skin  b  opened  by  a  longitudinal  incision  along  the 
and- carefully  separated  from  the  subjacent  parts,  as  far 
practicable.  The  nearest  hind-leg  is  now  detached  froaoA 
the  body  by  the  separation  of  the  joint  at  the  pelvis, 
by  rcvernng  the  skin  over  its  surface,  an  opportunity 
given  to  remove  the  flesh  from  the  bones,  even  unto 
setting  on  of  the  toes.  The  tail  is  next  separated  at 
rump,  and  the  disengaged  skin,  now  easily  reversed, 
allow  the  operator  to  remove  and  clean  the  bones  of 
other  hind-leg.  The  skin  is  now  to  be  pulled  over  the 
towards  the  head,  separating  in  its  course  the  en 
muscles  and  the  fore-legs,  and  over  the  head,  to  the 
and  mouth,  separating  the  ears  by  their  base,  and  prcse 
ing  the  eye-lids.     The  carcase  is  disengaged  from  the  h 


*  Ju  ttnictttre  is  docrfbed  by  Sir  E.  Homx.   Phil.  Timni.  ISOt,  fk 
t  Phil.  Train,  p.  346.  Tab.  x.  and  xiii. 
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fce  iikoL    Tbe  whole  flesh,  (with  the  tongue  and  eyes,) 
tow  lemcyved  from  the  head,  and  the  brain  scooped  out 
a  gai^,  through  the  foramen  magnum,  enlarged  to  a 
tdMe  sbe.    When  the  whole  flesh  is  ronoved,  and  as 
A  of  the  ikt  as  posnble  dried  up  by  means  of  saw-dust 
brsn,  tbe  fleshy  side  of  the  skin,  all  of  which,  b^g  now 
nsed,  is  to  be  covered  with  the  lather  of  the  arsenicated 
p.    The  skin  is  now  ready  for  stuffing. 
I  piece  of  softened  iron  wire  is  now  fixed  in  the  skull,  and 
(Other  end  extends,  backwards,  a  little  farther  than  the 
pal  length  of  the  animal.    This  wire  is  a  substitute  for 
ifertehral  column.     A  thin  layer  c^  tow  or  cotton  is 
loed  over  ti)e  skull,  the  orbits  of  the  eyes,  cheeks,  and 
iSit  are  filled  up  with  the  same  material,  and  artificial 
Bs  aie  placed  in  the  proper  position  *.     The  projecting 
rtdbnd  wire  is  now  to  be  covered  with  tow,  to  nearly  the 
ginal  thickness  of  the  neck  of  the  animal,  and  the  skin 
the  head  and  neck  returned  to  its  natural  situation. 
BOSS  of  wire  are  now  to  be  fixed  in  each  leg  at  the  toes, 
fending  a  little  beyond  the  soles,  and  continued  the  whole 
gtfay  making  them   project  beyond  the  heads  of  the 
Hems  and  femur.  Tow  is  to  be  placed  round  the  bones, 
skin  returned  over  them  and  stuffed  to  the  natural  size, 
e  yertebral  wire  is  now  to  be  inserted  in  the  tail,  and 
'  projecting  ends  of  the  leg-wires  twisted  round  it  in 
h  a  manner,  as  to  place  the  four  extremities  in  their  na- 
wi  relative  position.     Into  all  the  vacuities,  tow  is  now  to 


^  Glaw  fyet  an  pcepared  by  the  glaas-blowcrs,  either  with  a  coloured 
Bf  plaio.  In  tbe  las^  state,  the  iris  is  painted,  on  the  glaaa  behind,  of 
natural  colour.  Black  glass  beads  are  used  for  the  sn&Iler  aninuds.  A 
»  of  black  wax  on  a  card  is  sometimes  resorted  to,  or  a  ball  of  wax  is 
iiid  of  the  requisite  colour.    But  the  shifts  of  the  ingenioiis  are  without 
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be  ioBertodt  or  pushed  by  a  Hunt  wooden  oir^wbii 
probe.  The  aoioMil  is  oow  to  be  fixed  on  a  boii 
means  of  the  prcgeeting  wires  of  the  solep  of  the  U^ 
•ed  into  a  suitable  form  and  attitude^  the  indsipn  sewi 
and  the  whole  dried  in  a  current  of  air»  or  before  i^  I 

Where  the  ammals  are  of  a  laige  size,  nearly  th^ 
bones  must  be  removed,  a  frame  of  wood  prepared  < 
original  dze,  and  the  dun  cautiously  stretdied  o% 
filling  up  the  intervals  with  tow  or  straw.  The  ba 
best  prsserved  by  emptying  the  skiii  of  its  oontenia 
back  or  bdly,  as  the  <Hie  or  tl^  other  is  wished  tp  b 
served  entire  for  exhibition,  by  expanding  thdr  wiqg 
fixing  them  with  a  thread  to  a  piece  of  canLpaper. 

The  art  of  stuffing  well  can  only  be  acquired  bj 
practice.  In  general,  the  body  is  made  to  appear  tpc 
and  the  legs  being  too  much  distended  ^^  ^  tow, 
as  if  they  were  swoUen« 

BIRDS. 

Ovarium  single. 

Birds  are  distinguished  from  the  animals  of  every 
diviaon,  by  havini?  their  bodies  covered  with  feathenu 

skin,  have  already  been  described,  but  we  have  still  U 
sider  the  characters  which  they  furnish  for  the  purpo 
clasrification. 

The  feathers  recdve  particular  names  from  the  pa 
the  skin  on  which  they  grow.  Those  of  the  wings  ai 
most  remarkable,  as  constituting  the  prindpal  otgi 
progressive  motion  in  the  air  and  in  the  water.  The 
divided  into  quills  and  coverts.  The  quill  feathers  ^ 
grow  towards  the  extremity  of  the  wing,  on  thoae 
which  are  analogous  to  the  fingers  in  quadrupeds,  ar^ 
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d  ^primarici.    They  extend  from  the  tip  to  the  first 
cbfioudy  mcnreabk  joint     Thej  differ  in  number,  rela- 
tife  length,  abbreviation  of  the  web  on  one  or  both  sides, 
ad  in  eolonr.     The  quills  on  the  next  jcnnt  towards  the 
liK,  are  called  the  ^fOHuiarief.    These  are  usuaUy  shorter 
■kl  bronder  than  the  former.    At  the  joint  whidi  sepa- 
mu  Aese  two  kinds  of  quill  feathers,  there  is  a  tuft  of 
Am  or  ibar  stiff  feathers,  constituting  the  wingki  or  bas- 
ted wing.     The  ieriiaries  are  those  which  grow  from  the 
hnaend  joint  of  the  wing.    The  awcrtSf  distinguished 
hto  upper  and  under  from  their  position  on  the  wings,  are 
plaoed  in  several  rows,  those  feathers  being  the  largest 
vUch  cover  immediately  the  qiulls.     The  scapulars  cover 
As  ades  of  the  back,  and  arc  usually  longer  and  more  lax 
tinn  those  of  the  neighbouring  parts.     The  tail^aihcrSf 
vliidi  are  strong  as  those  of  the  wing,  have  likewise  their 
upper  and  under  coverts.     Besides  feathers,  many  birds 
have  hairs,  particularly  as  whiskers  or  vibrissa*.     The  oil- 
i^  atuatcd  on  the  rump,  has  usually  one  opening,  but  in 
die  goose  there  are  two ;  the  summit  is  surrounded  by  a 
^  of  soft  feathers*.     Those  places  of  the  skin  of  birds 
QBprotected  by  feathers,  likewise  exhibit  pecuiiar  charac- 
tes.    The  jaws  are  covered  with  the  homy  bill  which,  in 
Its  various  forms,  furnishes  important  characters.     At  the 
We  of  the  bill,  there  is  sometimes  a  naked  skin,  termed 
^^1  or,  when  it  extends  from  the  bill  to  the  eye,  hre. 
^Rie  legs  and  toes  arc  covered  Dritli  scales  which  are  closely 
u>^ed  with  the  skin,  and  appear  either  rcticttfaicd  or  plait- 
^»    The  soles  of  the  feet  are  more  or  less  rough,  with  tu- 
I'cicles  and  papills?. 


*  lo  ffluij  binis,  as  Uic  parrot,  wood-pigeon,  and  heron,  the  fcaUiers, 
Ihote  tmdcr  Uio  wingi  are  covered  with  a  soft  mealy  powder. 
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The  feathers  of  birds  are  annually  renei^ed ; 
change  takes  place  at  different  inter\'als,  in  oompUai 
the  conditions  of  the  season.  We  have  seen  a  ] 
goose  (shot  6th  January  I8I99)  with  the  black  fea 
the  neck  in  progress  of  moulting,  while,  on  eve 
part  of  the  body,  the  plumage  was  complete.  T 
feathers,  in  particular,  appear  to  drop  off  at  intei 
succession,  and  as  there  is  seldom  more  than  one 
wanting  in  each  wing  at  a  time,  the  power  of  fligl 
little  impeded.  Nor  are  the  outermost  quill  featl 
shed,  but  usually  the  fourth  or  fifth,  and  in  some  1 
innermost  of  the  primaries. 

The  bones  of  birds,  although  bearing  a  close  rese 
to  those  of  quadrupeds,  both  with  respect  to  nun 
posiUcm,  exhibit  several  peculiarities  by  which  the 
ton  may  be  recogmsed.     The  sutures  of  the  bone 
cranium,   speedily  become  ossified. after  birth, 
union  of  the  upper  mandible  with  the  frontal  boi 
is  a  thin  intervening  osseous   plate,  by   which, 
aderable  degree  of  motion  is  admitted.     The  oi 
separated,  in  some  species,  by  a  membranous,  ii 
by  an  osseous  septum,  descending  from  the  frontal  1 
front  of  the  opening  of  the  ear,  and  attached  to  I 
poral  bcme,  the  os  qtiadrcUum  is  situate.     It  oocv 
place  of  the  zygomatic  process;  on  the  ade,  it  is  ar 
with  the  slender  cheek-bone,  anteriorly  with  the 
palatino-bone,  and  infcriorly  with  the  lower  jaw. 
terior  and  posterior  palatine  bones,  are  more  or 
nected  with  the  inferior  edge  of  the  orbital  septui 
occiput  is  articulated  with  the  spine,  by  means  of 
dyle. 

The  spine  of  birds  is  remarkable  for  the  numbe 
vical  vertebrae,  varying  in  the  different  spcdcs  froi 
twenty-three.     The  lumbar  vertebrae  are  ossifiet 
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the  hauncb-bones.     The  sternum  is  greatly  ex«.^ 
pandfil,  and^  in  the  me  of  its  mesial  crest  and  divinon  of 
its  poaterior    extremity,   furnishes  several   characteristic 
nHffkt  of  species  or  genera.     The  vertebral  extremity  of 
die  ribs  is  bifurcated,  the  sternal  end  has  an  osseous  ap- 
p<*>^F|  and  on  the  middle,  there  is  a  flat  process  project- 
ing obliquely  backwards  over  the  succeeding  rib.     The 
davides  are  united  to  the  anterior  edge  of  the  sternum, 
iviiatt  they  are  received  into  an  oblique  groove.     The  sea* 
polar  extremities  of  the  clavicles  are  kept  asimder  by  the 
menry^hoi^t,  which  forms  the  porch  as  it  were  to  the 
thorax.     The  scapular  bones  are  long  and  narrow.     The 
humerus  is  articulated  with  the  scapula  and  clavicle  in  a 
didbw  cavity.    The  ulna  which  supports  the  secondary 
^oiUs,  has,  in  many  species,  a  row  of  tubercles  on  its  dor*^ 
^rngpeCL      The  radius  is  slender.      The  carpal  bonea 
small,  and  two  in  number.     The  metacarpal  bone  con« 
of  two  branches  united  at  each  extremity.     On  its  aa» 
edge,  near  its  base,  the  thumb  bcme  is  situated,  which 
*>fi|xirt8  the  bastard  wing.     This  bone,  in  many  birds,  as 
^  water-rail,  land-rail,  and  arctic  gull,  supports,  at  its  ex- 
^^f'^tmtyf  a  nail  or  claw,  fnore  or  less  obvious  externally. 
'^t  the  extremity  of  the  metacarpus,  there  are  two  fingers, 
^^  laigeat  of  which  consists  of  two  phalanges,  the  smallest 
^one  styloid  phalanx. 

The  pelvis  of  birds  b  imperfectly  developed ;  the  ossa  in- 

^Qminata,  lumbar  vertebrae,  and  sacrum,  form  only  mit 

'^'Ktiie,  open  voitrally  where  the  symphysis  pubis  occurs  in 

Sl^uidrupeds.    The  former  is  short,  and  does  not  appear  ex* 

^^VQally.     The  tilria  (usually,  but  improperly,  termed  the 

^^^8^,)  is  perfect ;  the  fibula  is  ossified  to  its  femoral  extra- 

'itHy,  and  never  readies  its  whole  length.     The  tarsus  (inK 

P>^Qfarly  termed  the  leg,)  is  trifid  at  its  lower  extremity 

^  die  articulation  of  the  phalanges  of  the  three  toes.  The 
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fourth  toe  is  wanting  in  some  q)ecie8,  in  otbors,  it  ooi 
of  one  or  more  jcnnts.  Whatever  nmnbar  of  jooBti 
fourth  or  hind  toe  possi  s,  the  inner  toe  hat  oe^ 
middle  two,  and  the  oi  *  three  joints  more^  in  the  gn 
number  of  birds. 

Birds,  in  aooomplishingprogressiTe  modonon  hmd^i 
use  of  their  posterior  extremities,  in  walking,  hopping 
running.  In  flying,  the  wbgs  alone  produce  the  moi 
while  the  tiul  regulates  the  course.  In  swimmii^  on 
surface  of  the  water,  the  legs  are  exclusively  esqdo 
but  when  motion  is  accomplished  beneath  the  mxxinotf 
wings  are  then  chiefly  in  exercise. 

The  third  eye-lid,  or  membrana  nictitans,  is  htn 
perfect,  as  (when  drawn  out)  to  cover  the  whole  eyeJ 
The  external  margin  of  the  sclerotic  coat  is  split  into 
kminse,  between  which,  a  drcle  of  osseous  plates  is  ii 
posed.  The  iris  is  variously  coloured,  according  to 
qpecies,  and  is  frequently  used  as  a  discriminating  dtm 
ter.  It  is  subject,  however,  to  change  with  age.  The 
tic  nerve  terminates  in  a  white  line,  from  the  sides  and  c 
of  which  the  retina  is  produced.  The  marsupium 
grum  or  pecten^  is  suspended  th#  whole  length  of  this  1 
penetrates  the  vitreous  humour,  and  reaches  nearly  to 
lens.  It  is  composed  of  vascular  folds  covered  with  a  U 
pigment     Its  use  is  unknown. 

There  is  no  external  ear,  although  the  feathers  are 
arranged  as  to  supply  the  place  of  a  concha.  In  m 
q)edes  these  feathers  are  peculiar  in  their  form  and  e 
colouring. 

The  nostrils  exhibit  many  important  characters.     1% 
are  chiefly  derived  from  their  form,  their  position  in 
bill,  and  thdr  relation  to  the  feathers  at  the  base. 

The  digestive  organs  exhibit  many  varieties  of  Ai 
There  is,  prcqperiy  speaking,  no  pharynx,  no  uvub  i 
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flpl^bltiab    The  naflol  and  tracheal  opemngs  aie  two  nar* 
fUtB^  capable  ci  bong  ailarged  or  dofled  at  pleasure. 
The  gullet,  in  aome  speeiesi  is  furnished  with  a  membra- 
ulacgement  or  ctx>p,  and  in  all,  towards  the  entry  . 
to  the  Btomadit  there  is  a  thickening  of  the  walls,  for  the 
wmwmlitMi  of  die  aone  of  gastric  glands  (ventriculus  suooen- 
^mamtxmy    The  stomach  is  ^ther  in  the  form  of  a  gizzard, 
waUaof  which  consist  of  powerful  muscles  and  are 
fay  a  thick  cuticle,  or  a  membranaoeous  bag.    Exter* 
ly,  tbcfe  is  but  litde  di£ferax»  between  the  large  and 
inteatineSb    At  the  commencement  of  the  former, 
«  u«i«Uy  two  «»ca,  varying  in  dimenrions  if.  diife. 
ipecies.     In  a  few  birds,  however,  they  appear  to  be 
In  many  birds,  particularly  among  the  waders^ 
is  an  appendix  attached  to  the  small  intestine,  wtuch 
the  office  of  a  mucous  gland.     It  is  the  remaina 
^dis  ductus  ykello-intestinalis,  or  oommumcation  between 
^lie  jolk4Mig  and  the  small  intestine  of  the  cheek  *•    The 
i^aoliini  terminates  in  the  doaoMj  which  is  of  conttdembly 
dimenacns  than  the  intestines,  and  recdves  the  orir 
of  the  ureters,  sexual  organs,  and  the  bursa  FabriciL 
^Vs  last  organ  is  in  the  form  of  an  oval  bag,  filled  with  a 
*i>Qcus  secreted  from  its  glandular  walls.     It  opens  into 
^  doaca  by  a  linear  aperture.     Its  use  is  unknown. 

The  liver  of  birds  is  larger  in  size,  and  more  uniform 
^  4iape^  than  in  the  quadrupeds.  Its  two  lobes  are  nearly 
^^qual  nze.  The  gall-bladder  is  absent  in  a  few  birds. 
^"Ile  hepatic  and  cysdc  ducts  unite  in  some  species,  and  in 
"^hqrs,  open  separately  into  the  intestine. 

the  pancreas  is  ntuate  between  the  folds  of  the  duode- 


*  S«  <*  ikB  fleeoiiiil  «C  an  Appendix  to  Uie  tmall  Itotettioct  of  Btidt,** 
W  Jmii^  MMirnvvsv,  Em^  Phil.  Tnmt.  1811,  p.  2ST. 
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bum^ii.  A  iirtscer  proceeds  from  eacli^  and  tcmiinaiei  i 
the  ckkKai.  The  urne  has  a  white  dudky  mppmnaetf  mt 
c««*»  m  those  species  whidi  subsist  entirely  oo  Tegetah 
fwuicn  ^  abottads  in  uric  acid. 

I1ie  sMie  oigaiis  of  generatimi  are  simple  in  their  sIniK 
tufv.  The  testicles,  which  are  two  in  number,  are  sitaH 
ck«e  to  the  qpine,  at  the  commencement  of  the  kkbqfi 
'tlley  varv  greatly  in  size,  and  are  always  very  smaU  li 
the  bcgtraiing  of  winter,  enlarging  with  the  aj^Hoedi  d 
i%|Nriuy  ami  the  breeding  season.  They  are  of  a  xounduh 
focm^  or  yellowish-white  colour,  and  consist  of  mmKRW 
t«Miaial  tribes.  Each  sends  out  a  spermatic  duct,  wUdi 
i»|i«^tft  into  the  cloaca  at  the  summit  of  a  conical  prooesi,  cr, 
uiiUtn^  with  its  neighbour,  forms  a  common  duct.  Hie 
i^o|iii|ulla«  in  which  the  ducts  terminate,  are  distinctly 
\ik*bW  in  the  common  fowl.  In  the  drake,  however,  the 
J\Kt»  tt'nninuto  in  a  long  wormshapcd  tube,  which,  whoa 
M  tXftX%  \^  ix>ni*caled  in  the  cloaca. 

tu  tho  fiMiiale  organs,  the  ovarium  is  single,  and  the  ofM 
(MV  UK*kv«tHl  in  the  yolk-bags,  which  are  supported  on  shori 
i«s>i  xulkn.  The  largest  yo]k-l)ags  arc  placed  on  the  out- 
>tiU'>  *rh«  oviduct  is  expanded  at  its  extremity  for  the 
u\v|HHai  i^'  tho  ovum,  and,  in  general,  pursues  a  lengthen- 
^\l  u»«(uouM  i*our8i\  It  enlarges  in  size  anil  in  the  thickne&s 
k4  Uti  walU  towartis  the  cloaca.  Its  first  [Xirtion  nearest' 
^hv'  ^M<iurtuui»  is  covered  internally  witli  numerous  papiUie 
UW  sH4lkv«  iUT  the  glands  which  secrete  the  glaire  or  whiC 
>H  tho  \XK'  '^ '^*^  P^^  which  follows,  is  termed  the  uterus 
^hI  v\hkUl«  intenially  numerous  longitudinal  folds.  Hen 
^hi'  v^  i\*\vivts  the  shell.  The  last  portion  or  vagina 
t^iiuOA^^  mi  the  left  side  in  the  cloaca. 

^vK  v-\hibit  very  remarkable  differences  with  regard  *• 
(hi-  H'A^  ivf  iht'ir  eggs,  in  proportion  to  the  body,  and  the^ 
'4uauhs'4*     Tht'V  likewise  differ  in  the  method  of  construct 


BIRDS.  as 

*1?be  lungs  extend  aa  each  side  much  fanher  than  in 

«|aadniped8,  are  firmer  in  their  texture^  and  have  larger 

edls.     On  their  dorsal  aspect,  they  are  applied  close  to  the 

lilMy  and  fill  up  hollows  between  them.     On  their  central 

th^  are  covered  by  a  delicate  pleura,  having  nu- 

perforations.       These  apertures  lead  to  mr-cells 

iludi  occupy  the  cavity  of  the  thorax,  and  the  ^des  of  the 

dbdomen.      The  cells  communicate  freely  with   one  an- 

olher,  and  ^th  other  cavities  situated  underneath  the  skin, 

k  the  middle  of  the  bones,  and  extending  even  to  die  quills. 

Thcw  cdls,  wherever  placed,  have  still  a  direct  communi- 

cMiOD  with  the  lungs,  and  receive  and  part  with  the  air 

diioii^  the  windpipe  *.     The  walls  of  the  cells  are  occa- 

iionaUy  furnished  with  muscular  threads. 

Various  conj^tures  have  been  offered  by  different  obser- 
vers, oonceming  the  use  of  these  mr^ells.  Few  seem  to  con- 
•der  that  they  are  subservient  to  the  aeration  of  the  blood 
Some  r^ard  them  as  aiding  the  voice,  while  others  'conclude 
diit  they  serve  to  vary  the  density  of  the  animal,  and  eu- 
lUe  it  to  accommodate  itself  to  the  different  actions  of  fly- 
■^  swimming,  or  diving. 

The  kidneys  form  a  row  of  irregular  lobes  on  each  side 
^the  lumbar  vertebrse,  and  fill  up  cavities  in  the  haunch 


of  Um  Mpers  arteriCf  or  windpipes  of  sevenl  bird*,  and  in  the 
By  Dr  PABsovt,  PhiL  Trans.  1766,  p.  20i.-.««  An  Ksmy 
^  tkt  Tnthtm  or  Windpipes  of  various  kinds  of  birds.**  By  Dr  Latbam, 
'^  Thdw.  iv.  pb  90.  and  the  Suppt  Mont.  Omitb.  Diet,  at  the  end. 

*  The  Intimate  connectkm  subsisting  between  the  lungs  and  the  air  odls^ 
eiWbimd  by  making  an  incision  into  the  abdomen  of  a  fowl,  and 
ebslracting  the  windpipe  by  a  ligature.  Respiration  win  be  carried 
^  Unovgh  the  incision.  We  have  seen,  in  the  heron,  respiration  perform- 
^  faring  «  whole  day  through  the  broken  humerus.  See  **  An  account  of 
Beceptactoa  of  air  in  Birds,  which  communicate  with  the  Lungs.** 
bf  Jea»  HoffTiB*    Phil.  Trans.  1774,  p.  S05, 
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bones.  A  ureter  prooeeils  from  each^  and  terauBalc 
the  cloaca.  The  urine  has  a  white  dudky  appeamms^ 
even  in  those  spades  whidi  subsist  entirely  on  regen 
mattef)  it  abounds  in  uric  acid. 

The  male  oi]gans  at  generation  are  simple  in  their  il 
ture.  The  testicles,  which  are  two  in  number,  are  mA 
close  to  the  spine,  at  the  commencement  of  the  kick 
They  ^ary  greatly  in  size,  and  are  always  very  miai 
the  beginning  of  winter,  enlarging  with  the  approtit 
spring  and  the  breeding  season.  They  are  of  a  roun 
form,  or  ydlowish-white  colour,  and-  consist  of  nume 
seminal  tubes.  Each  sends  out  a  spermatic  duet,  w. 
opens  into  the  cloaca  at  the  summit  of  a  conical  prooea 
uniting  with  its  neighbour,  forms  a  common  duct, 
twopapillas  in  which  the  ducts  terminate,  are  distiB 
visible  in  the  common  fowl.  In  the  drake,  however, 
ducts  terminate  in  a  long  wormshaped  tube,  which,  n 
at  rest,  is  concealed  in  the  cloaca. 

In  the  female  organs,  the  ovarium  is  single,  and  the 
are  inclosed  in  the  yolk-bags,  which  are  supported  cm  s 
foot-stalks.  The  largest  yolk-l)ags  are  placed  on  the 
side.  The  oviduct  is  expanded  at  its  extremity  for 
reception  of  the  ovum,  and,  in  general,  pursues  a  lengtl 
ed  tortuous  course.  It  enlarges  in  size  and  in  the  thick 
of  its  walls  towards  the  cloaca.  Its  first  ix>rtion  ncf 
the  ovarium,  is  covered  internally  witli  numerous  p^ii 
the  orifices  of  the  glands  which  secrete  the  glaire  or  w 
of  the  egg.  The  part  which  follows,  is  termed  the  ute 
and  exhibits  internally  numerous  lon^tudinal  folds.  I 
the  ^;g  receives  the  shell.  The  lost  portion  or  ytig 
terminates  on  the  left  mde  in  the  cloaca. 

Birds  exhibit  very  remarkable  differences  with  regar 
the  size  of  their  eggs,  in  proportion  to  the  body,  and  t 
number.     They  likewise  differ  in  the  method  of  oonstr 


lunns.  sa? 

ing^  tbeir  ntsts,  the  period  of  incubation,  and  the  condition 
the  youKOg  brood.     These  differences  nerer  fail  to  arrest 
aftentioD  of  the  practical  naturalist,  and  their  conteni- 
is  weU  calculated  to  instruct  and  amuse  *. 
eharactrrs  by  which  birds  are  separated  from  other 
are  so  obvious,  as  to  be  easily  detected  even  by 
observer.     It  is  extremely  difficult,  1m>w- 
r,  to  distribute  them  into  subordinate  groups.     All  the 
have  so  many  points  of  resemblance,  by  possessing 
thsHMie  organs,  that  characters  can  only  be  obtained  from 
the  modtBcalioa  of  these.     Even  when  the  modifications  of 
9UJ  one  character  are  employed,  we  find  so  many  transi- 
ftom  one  kind  of  development  of  an  organ  to  an- 
,  aa  to  render  it  impracticable  to  draw  a  definite  line 
separation.     If  we  employ  the  common  divisions  of  land 
waier  birds,  we  shall  find  that  there  is  an  extensive 
S*^p  called  Gralke  or  Waders,  which  hold  an  intermediate 
■"^ak.    They  frequent  marshy  ground,  and  the  margins  of 
vt^uiets.     Some  of  the  species  of  this  group,  bear  a  very 
clott  resemblance  to  the  land  birds  in  their  habits.     Thus, 
^he  water-rail  is  intimately  connected  with  the  gallinule  and 
as  waders,  on  the  one  hand ;   while,  on  the  other,  it 


*  Bf  rrsR  coi\}cctiirc»,  Uiat  ■ome  birds  can  mnovc  tbeir  eggn  fnym  the 

tbsy  dhfmrw  danger*  at  laatt,  be  has  naaen  to  suspect  this  of  the 

(Phil.  Trana.   17S2,  p.  SO.)      I  have  credible  testunonj,  that 

^^  Pirtri4gt  can  remove  its  eggs  to  a  safe  place,  carrying  them  undcf  its 

^^H^   Tba  opinion  that  some  birds  will  Uy  more  than  thdr  ordinary  num- 

^*^i|G|a,  ht  ^aSkj  abatracting  one  from  the  nest,  though  countenanced  by 

^*>>*AST  iBrit»  Zool.  i.  p^  400.>,  on  the  authority  of  Lisraa,  has  never  been 

^^•^•Hihul  by  recent  observations.     Momtagu,  indeed,  repeated  Listk&*8 

'^^'wtul  on  the  swallow  without  Nuccess,  (Omith.  Diet.  i.  p.  xt.)  n<»r 

^*f*tbamnafe  fortttnate  with  the  n^agpie,  «(parrovr,  wren,  and  rhaf« 
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bears  a  great  resemblaace  to  the  corncrake^  a  bird  whk 
in  many  respects,  agrees  with  the  partridge.  'Ev&k  amo 
the  true  water  birds,  or  such  as  have  webbed  feel,  dM 
are  a  few,  as  the  bean  goose,  which  feed  on  grain  «ndgn 
in  the  fields,  like  the  gallinaceous  birds,  while  otberii 
the  black-backed  gull,  have  a  propenaty  to  feed  oo  cani 
like  the  eagle.  These  instances  of  disnmilar  maiUMn 
birds  of  similar  forms,  and  vice  versa^  might  be  multipii 
to  such  an  extent,  as  to  demonstrate,  that  many  of  tha 
groups  which  modem  ornithologists  denominate  Natu 
Families,  are,  in  several  r  spects,  artificial  oomUnatiai 
and  that  all  our  systematica]  arrangements  must  depend  < 
characters,  between  which  t  ere  are  no  absolute  limits.  Sm 
we  confess  to  be  the  case  with  the  characters  which  are  now 
be  employed. 

FISSIPEDES. 

Toes  free. 
'  In  this  extensive  group,  the  feet  are  formed  for  gfaspu 
or  walking.  The  species,  consequently,  reside  on  laD 
In  those  which  frequent  marshy  ground,  the  toes  are, 
some  cases,  flattened  below,  or  even  bordered  with  a  wc 
to  enable  them  to  walk  on  the  mud,  or  even  to  swim  a  litt 
Even  in  such  birds,  which  approach  the  Palmipedes,  swii 
ming  is  performed  with  difficulty,  and  diving  is  nearly  n 
practicable.  In  many  genuine  land  birds  whidi  fineque 
dry  gfound,  the  middle  toe  is  connected,  by  means  of 
wdb,  with  the  outer  toe,  as  far  as  the  first  jcunt.  This 
probably  intended  to  increase  the  sole  of  the  foot,  m 
render  it  better  adapted  for  standing  or  walking  on  ti 
ground. 

I.  Tibial  joint  feathered.  The  legs  are  usually  ahoi 
and  the  feathers  frequently  grow  upon  what  is  teiHi 
the  Jcnee^foinif  at  the  union  of  the    '*  *     and  tarsus,  m 


a  oonaderable  way  down  the  tarsus.  These 
BHij  be  oonadered  as  the  genuine  terrestrial  birds ;  al- 
dioiigfa  a  few  species  may  be  found  among  them,  as  the 
kin^^s  fisher  and  water  crow,  which,  in  their  manners,  ap- 
prosdi  the  waders. 

Three  ioe$  directed  anUriorly, 

A.  Nostrils  hid  under  an  arched  covering.  The  bill  is 
tauhed ;  the  toes  have  serrated  edges,  and  the  feathers  of 
die  wings  are  short.  The  stomach  is  a  strong  gizzard.  The 
(sod  oonasts  chiefly  of  vegetables,  occasionally  mixed  with 


a.  BDl  arched  from  the  base.  Eggs  numerous.  This 
group  mdudes  the  GALLiKiS  of  Lin.  The  characters  of 
tile  qiecies,  as  connected  with  systemaUcal  arrangement, 
luKwe  been  very  imperfectly  explored.  The  males,  in  gene- 
'^s  have  spurs. 

].]  Fu^  and  second  toe  united  at  the  base. 

^A.)  Hind-toe  fully  developed  *• 

ifl,)  Fnont  or  crown  of  the  head  appendiculated. 

jlppendix  consisting  of  feathers.     The  genera  of  this 
gK^oup  have  a  crest  of  feathers,  which  they  can  elevate  and 
at  pleasure. 

Tail  coverts  remarkably  produced. 

1.  Pavo.  Peacock.  The  size,  the  motions,  and  the  colour* 

of  the  tail,  disdnguish  this  genus  from  all  others.  There 

two  qiecies,  the  jP.  cristaiuSf  or  common  peacock,  and 

the  bkalcaraiuSt  or  double  spurred  kind,  which  Tehuikck 

biiphoed  in  a  separate  genus,  termed  Polyplectrum. 


*  It  it  prolMiblj  among  Uie  Gallinaceous  birds,  and  in  Uiia  acction,  where 
^  dovbtftd  garat  Didns  of  Lm.  will  be  placed,  when  Uieipecits  ihaU  hare 
^  moif  cvtAilljr  eiamined. 


230  PHILOSOPHY  OF  ZOOLOGY. 

Tail  coverts  not  produceil. 

(1.)  Throat  covered  with  feathers. 
Cheeks  feathered. 

2.  Crax.     Bill  strong  and  thick,  with  ac^ieat  tiie 
C  akctor. 

3.  Ortaldia.     Bill  slender,  without  cere.     Phatitm^us 
matmotf  Gm, 

Cheeks  naked. 

4.  LoPHujiA.     Tail  vertical,  with  the  middle  feetlicr 
arched.     Phasianus  ifftiiius, 

5.  LopHOFERA.     Tail  horizontal.  Phananiu  Imfj/amwti^ 

(2.)  Throat  naked. 

6.  Penelope.     A  naked  space  round  the  eyes. 

With  fleshy  or  hard  processes  as  a  crest. 

Crest  soft  and  flexible. 

7.  Meleagkis.     Turkey.    A  conical  flexible  procea^  ^ 
front.     M.  GaSopavo. 

8.  Gallus.     Cock.     A  longitudinal  serrated  crest        ^* 
domesHcus, 

Crest  hard. 

9.  NuMiDiA.     Pintado.      Head   naked.     Cheeks  wt^^ 
wattles.     N.  mekagris. 

10.  Odeax.     Head  feathered.     Crax paujci. 


(6.)  Crown  of  tlie  head  destitute  of  appendices. 
In  many  of  the  genera,  the  occipital  feathers  are  a  |i*"^ 
produced. 

Tarsus  Jeaihered. 

Toes  feathered. 

11.  Lagopus.     Grous.     Toes  closely  feathered  tbc^'^^ 
jl>ut  plain  below.     L,  Scotkus  and  vulgaris. 


GALLING.  SSI 


Toes  nearly  naked  above ;  furnished  on  each  aide  below 
b  A  pedkiated  margin.     TetraonidiB*, 

Tail  divided  and  recurved. 

*.  Tetbao.     Black-cock.     T.  ietrix, 

Tail  not  divided. 

8.  Ueogallus.    Capercailie.  Tail  rounded.     U,  vul- 

if.     Formerly  resident  in  Scotland. 

4.  Ptebocles.     Tail  pointed.     Hind-toe   small.     P. 

Farsus  naked, 

^aked  skin  on  the  cheeks. 

15.  Phasianus.     Pheasant.     Tail  roofed,  with  the  fea- 
rs pniduoed.     Male  with  a  spwr.     P.  coUhicus. 
18.  Pe&bu.     Partridge.     Tail  eveu  a^  short. .  M^lc^ 
li  only  the  rudime&ts  of  spurs. 

Cheeks  entire ;  clothed. 

17.  CoTURNix.  Quail.  Tail  short.  Males  without 
irs. 

(B.)  Hind-toe  imperfect. 

Tanus  feathered. 

18.  STEauAPTBs.  Toes  downy,  and  connected  nearly 
the  tips.     Tetrao  paradoxus,  j 

19.  TiNAMVs.  Bill  long,  slender,  soft  at  the  end.  The 
le  place  of  these  two  genera  does  not  appear  to  be  satis- 
storily  determined. 

Ttisus  naked. 

M.  Cbyptonyx.     Head  of  the  male  with  a  crest  of  fea- 

en.     Hind-toe  destitute  of  a  nail. 


*  Tbii  family  was  first  pointed  out  by  FoRSTia.     PhiL  Trans,  1772, 


,» 
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S.]  Toes  divided  to  their  origin. 

^1.  Ophisthocomus.  Head  with  a  crest  of  fea 
Hind-toe  perfect.     P/uuianus  cristaius. 

82.  Ortygis.  Destitute  of  a  crest  or  hind>toe.  1 
andabmcus, 

b.  Bill  swollen  at  the  base,  nearly  straight,  and  sul 
towards  the  extremity.  This  includes  the  genus  Col 
of  LiNNiBUs.  The  eggs  are  limited  to  two  each  hald 
but  many  broods  arc  produced  in  a  season.  They  c 
not  by  sipping,  and  then  holding  up  their  heads,  as 
birds,  but  by  a  continued  draught.  The  toes  are  di 
to  their  ori^n.     Twelve  tail  feathov.     No  spurs. 

Head  ornamented. 

93.  Veebulia.  Head  covered  with  a  warty  skin 
some  of  the  gallinaceous  genera.     Columba  caruncula 

84.  Gourd,  Head  with  a  crest  of  feathers.  Ccl 
coronaia. 

Head  plain. 

85.  Columba.     Pigeon.     Bill  flexible*. 

86.  ViNAGo.     Bill  solid,  compressed. 

The  numerous  species  of  columbine  birds,  will  prol 
constitute  many  more  genera,  w)ien  their  forms  and  t 
ture  are  subjected  to  a  more  minute  examination. 

B.  Nostrils  exposed,  or  hid  only  by  feathers. 

ACCIPITRES. 

Bill  and  claws  strong  and  hooked.  These  are  nipa 
animals.     The  feet  are  formed  for  seizing  the  prey^  1 

^  The  observationt  of  Huktik  warrant  the  conclasian,  that  Um  < 
the  pigeon  beoomcs  poiodically  glandular,  at  the  p^od  of  hattfaiqg  th 
and  aecretes  a  curdj  matter,  with  which  the  young,  at  their  bitl 
noiiriahed.-*Oh.  An.  Eqi.,  191. 
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'wartj  underneath,  and  furnished  with  strong  curved  daws, 
eapedaily  oa  the  hind  and  inner-toes.  The  under  mandi* 
Ue  is  nearly  stnught,  with  a  sloping  end.  The  upper 
mandibie  is  more  pr  less  arched  from  its  base ;  and  at  the 
cod  it  is  bent  down  like  a  book  over  the  other,  and  is 
sharp  pointed.  The  limbs  are  strong.  The  tongue  emar- 
ginate.     The  females  largest. 

a.  BID  covered  with  a  cere,  in  which  the  nostrils  are 
lodged.  The  eyes  are  directed  laterally,  as  in  other  birds. 
Outer  toe  incapable  of  having  its  position,  or  its  motion  re- 
versed. This  includes  the  diurnal  birds,  constituting  two 
fittniliea,  Vultiuidas  and  Falconidse,  formed  from  the  old 
genera  Vultur  and  Falca 

VtiUuridar.  Head  naked.  The  eyes  are  on  a  level  with 
the  surfittse.     Tarsus  reticulated.     Crop  protuberant 

Nasal  orifices  placed  transversly. 

27.  VutTUB.  Head  and  neck  bare*  A  collar  of  Iqng 
feathers  round  the  base  of  the  neck. 

>Iasal  orifices  placed  longitudinally. 
S8.  Sarcoramphus.     Condor.     Neck  bare  of  featliers. 
Cere  canmculated. 

S9*  PsBCNOPTERUs.     Neck  covered  with  feathers. 


o- 


Head  feathered.     The  young  birds  do  not 
arrive  at  maturity  of  plumage  until  the  third  year.     In 
\heir  immature  state,  they  have  inconsiderately  been  de- 
scribed as  distinct  species.     Indeed,  the  description  of  the 
ipeoes  are  usually  so  superficial,  that  it  is  difficult  to  found 
pnera  on  essential  characters. 

Eyes  level  with  the  surface 

80.  Gypaetos.  Nostrils  covered  with  porrected  hair. 
*^i^  protuberant.  Tarsus  feathered.  This  genus,  repre- 
*nied  by  the  Vultur  harbaruSj  occupies  a  middle  station 


i 
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between  the  true  vultures  and  eagles,  and  may  be  {ikn 
among  either,  with  nearly  equal  propriety.  With  the  k 
ter,  however,  it  is,  perhaps,  more  intimatdy  coanected. 

Margin  of  the  orbit  of  the  eye  above  protuberant,  mal 
ing  the  eye  itself  to  appear  as  if  sunk  in  the  head* 

(A.)  The  second  feather  in  the  wing  the  longest:  the  fin 
however,  nearly  equal.  The  bill  is  arched  from  the  b« 
The  birds  of  this  division  are  termed  Noble,  and  axe  red 
oned,  without  very  good  reason,  more  docile  than  tho«  < 
the  following  group 

Claws  flat,  or  grooved  below. 

SI.  Falco.  Falcon.  Beak  with  a  sharp  notch  near  d 
end.     F.  communis, 

32.  HiEBOFALCo.  Gerfalcon.  Notch  ob  the  bill  Uun 
Falfo  ccmdicans-BXid  lagopus. 

Claws  rounded  beneath. 

38.  Pandion.     Osprey.     F,  Halketus. 

(B.)  The  fourth  feather  in  the  wing  is  the  longest,  aoi 
the  first  is  very  short. 

Nostrils  contracted. 

34.  Cymindes.  Tarsi  short,  half  feathered,  reticulatec 
Nostrils  nearly  closed.     F.  cayennenu. 

Nostrils  patent. 

(a.)  Head  crested. 

Tarsi  feathered. 

35.  Plumipeda.  Wings  shorter  than  the  tail.  Cra 
occipital  and  pendent.     Fako  stiperhts. 

Tarsi  naked. 

36.  Serpektarius.     The  two  middle  feathers  of  ^ 
tailproduoed.     A  naked  circle  round  the  eye.     F. 
tariwf. 
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37.  MoBFUiNus.     Tail  feathers   nearly   equal.     jFoico 


<6.)  Head  plab. 

Tail  divided.     Tarsi  short,  bill,  toes,  and  claws,  weak  in 
ion  to  the  body.     Wings  exceed  the  tail  in  length. 
.  Elavus.     Tarsi  half  feathered,  reticulated.     Falco 


.  MiLWS.     Kne.     Tarsi  plated.     F.  milvus. 


entm?. 
il.)  Between  the  eye  and  the  bill,  closely  covered  with 

feathers. 

40.  Pxaijis.    Honey-buzzard.    Tarsi  half  feathered  and 
ticulated.     F,  apivorii^. 

ijt.)  Between  the  eye  and  the  bill  naked,  or  covered  with 


Sill  straight  at  die  base,  and  then  bent  at  the  tip.  Wings 

nng  die  length  of  the  tail,  when  at  rest. 
41.  Aquila.     Tarsi  feathered  to  the  toes.     F,  chr^§at' 
to*, 

48.  Uali«tus.     Tarsi  half  feathered  and  plated.     F. 


^Kll  bent  from  the  base. 

^¥^ngs  reaching  to  the  extremity  of  the  tail.  Tarsi 
plated. 

43.  CiBCUs.  Feathers  of  the  ears  forming  a  collar  from 
^^^lund  the  eyes  to  the  throat*     F.  pt/gargus. 

44.  BotEo.     Buzzard.     Without  a  collar. 

Tani  lengthened.     Wings  not  reaching  to  the  end  of 
^1^^  tail. 

45.  Nisns.    Sparrow.hawk.     Bill   with  a  sharp  notch, 
'^sni  plated.     F.  Nisus. 
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Tarsi  short 

46.  AsTUR.  Goshawk.  Tarsi  plated.  F.  palumt 
rius. 

47.  Cachikna.     Tarsi  reticulated.    F.  cadimnant. 

b.  Bill  without  Eyes  directed  forward,  and  m 

rounded  by  a  drcle  iating  wiry  feathers.  The  exiten 

toe  capable  of  re^         i  its  position  and  motion.     On  tl 
top  of  the  h<     I9        1  ipedes,  are  two  tufU  of  lot 

feathers,  termed       8  or  hor  s.   Outer  web  of  the  first  qui 
feather  serrated.    These  are  crepuscular  feeders. 

(1.)  The  feathers,  or  concha.of  the  ear,  occupying  neaii 
the  whole  side  of  the  head.  Last  joint  of  the  toes  plittei 
Wings  extending  beyond  the  tail.  First  feather  in  tf 
wing  longest. 

Bill  arched  from  the  base. 

48.  Otus.  Homed  owl.  Head  eared.  Toes  ckMes 
•feathered.     O.  vulgaris  and  brachyotus, 

49.  Ulula.  Head  destitute  of  ears.     Strix  nebulom 
Gml. 

Bill  straight  at  the  base.     Without  horns. 

50.  Aluco.  Bam  owl.  Toes  thinly  feathered.  S^ 
Jtammeaj  Lin. 

(2.)  Concha  of  the  ear  extending  odiy  to  about  ooe-hfl 
of  the  side  of  the  head.  The  disc  of  feathera  around  the  es 
is  less  perfect  than  in  the  preceding  genera. 

Head  eared.     Bill  black.     Irides  yellow. 

51.  Bubo.  Eagle  owl.  Toes  closely  feathered.  Stm 
bubo. 

5ft.  Scops.     Feet  naked.     Strkr  scops ;  now  S.  AUK 
vandi. 
Head  naked. 
53.  Stkix.     Toes  closely  feathered.     S,  sirkbda. 
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Sill  nearly  straight  in  the  gape.     In  some  cases,  there  is 

t    alight  hook  at  the  end.    No  cere.     Eyes  lateral.     The 

-,  indeed,  of  this  extensive  group,  is  purely  of  a 

Live  kind,  comprehending  all  those  birds  which  do  not 

the  poative  characters  on  which  the  other  tribes  are 

founded. 

I.  The  firstjointof  the  outer  and  middle  toes  connected 
bjr  a  membrane.  In  some  cases,  this  membrane  extends  to 
tbe  Kocmd  joint. 

^Jl)  Gape  remarkably  large.  Fissirostres,  Bill  short, 
and  slightly  hooked.  The  species  are  all  insec- 
This  group  b  the  best  characterized  of  all  the 


Tipper  mandible,  with  a  notch  at  the  extremity. 
4M.  Pbocnias.     This  genus  includes  the  Ampelis  co- 
ot Gmklin,  and  the  Hirundo  viridis  of  Tem- 
Hex,  two  species  which  appear  to  be  the  types  of  genera, 

carunculated  throat  of  the  former  being  remarkable. 
Xnd  of  the  bill  entire. 
Tfostrils  open.     Feathers  closely  set.     Wings  very  long, 

flight  rapid. 
S&.  Cyfselus.      Swift.      Hind-toe  directed  fomvards. 
three  others,  with  only  three  phalanges.     Hirundo 


£6.  HiBUNDO.     Swallow.     Toes  of  the  common  form, 
nests  of  those  species  which  are  the  summer  viatants 


*  If;  by  fafffting  Um  FinirottrM  here,  I  have  separated  the  Denttrottres 
Um  Aedpitxcav  wiUi  which^Uiey  have  several  relations,  I  have  brought 
to  the  Cooirottrea,  with  which  thej  are  equally  connected,  and 
tha  PjocniM  with  Its  congcoers. 
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of  Britain^  have  long  been  admired  for  the  materials 
arrangement  of  their  cofistruction.  But  the  edible  nes 
the  H.  esculenta^  a  species  found  in  the  Indian  Archipd 
are  sull  more  remarkable.  They  form  an  article  cf  t 
to  the  China  market,  where  those  of  the  first  quality  i 
their  weight  in  gold.  They  are  employed  to  make  s 
to  which  is  ascribed  powerfully  restorative  qualities, 
substance  of  which  these  nests  consists,  has  much  the 
pearance  of  isinglass,  and  is  disposed  in  irregular  transi 
threads,  with  a  few  feathers  interposed.  Nether  the 
lytical  experiments  of  Dobereiker,  nor  those  of  Brai 
demonstrate  it  to  be  of  animal  origin  *.  The  relati 
small  portion  of  ammonia,  indeed,  which  it  yields,  an 
faciKty  of  indneration,  rather  lead  to  the  conclusion, 
it  is  a  vegetable  gum.  It  was  once  supposed  to  be  proct 
from  the  scum  of  the  sea.  Those  individuals,  howevei 
siding  fifty  miles  from  the  sea,  empby  the  same  material 
tbo?ie  which  dwell  cm  the  shore.  The  otlier  species  in  t 
districts,  likewise  employ  a  portion  of  the  same  substj 
in  the  fabrication  of  their  nests.  It  is  much  to  be  re^ 
ted,  that  the  recent  historians  of  these  regions  have  ad 
so  little  to  the  history  of  this  singular  substance. 

Nostrils  tubular. 

57.   Caprimulgus.     Goatsucker.     The  species  of 
genus  give  indications  of  several  characters  for  subdivij 

*  Sir  EvKRiaD  Homb,  (PhiL  Trans.  1817,  p.  332.)  having  fouo 
margin  of  the  ivilice  of  the  gastric  glands  of  the  H.  eecolenta  dhricM 
lobesy— •  form  be  had  not  obeerved  in  other  birds,— coacladed  that  tibe 
Ktance  of  the  neat  was  secreted  by  these  lobes.  Though  the  use  of 
lobes  may  pnasie  (to  use  the  author^s  o\m  words),  **  the  wealc  intelte 
human  beings,**  and  give  rise  to  *^  many  wild  theories/*  we  caiviot  i 
that  there  ii*  a  shadow  of  proof,  not  even  from  analogy,  to  condiade 
these  secrete  the  materialit  of  the  nest.  The  reasoning,  indeed,  which  ii 
ployed  to  sup|)ort  this  '*  wild  theory,**  derived  from  the  supposed  hi 
of  the  bird,  is  at  variance  with  the  statements  of  Sir  Trovas  S.  Raf 
and  Mr  CaAwroao. 
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Gape  of  tlie  ordinary  size. 

Upper  mandible,  with  a  groove  or  notch  in  the  mar- 
each  ^e,  near  the  end.  This  divi^on  constitutes 
NTiRosTREs  of  CuviER.  In  reference  to  this  mark, 
36  stated,  that  when  it  is  very  well  marked,  the  spe- 
usually  rapacious  in  their  manners. 

fr  mandible  hooked  at  the  end.     The  birds  of  this 
I  are  ranked  by  many,  among  the  Accipitres,  with 
in  manners,  they  correspond.     TheydifTer,  how- 
i  the  want  of  cere. 

ill  compressed. 

)  Ridge  of  the  upper  mandible  arched. 

triangular.  Upper  mandible  arched.  Laniusida:. 
Lakius.  Shrike.  Ridge  of  tlie  upper  mandible 
d.  Nostrils  surrounded  with  bristles.  L.  excubitor, 
GrAAUCALUs.  Mandibular  ridge  sharp.  Nostrils 
I  with  feathers.     Corvus  Papuen»is, 

rounded  at  the  base.  Upper  mandible  slightly 
,  nearly  straight  at  the  base,  and  rounded  above. 

It  feathers  notched  by  the  base  of  the  ImU. 
Ba«ita.    Bill  nearly  ootiical,  large.    ParadisMi  i*i- 

It  plain. 

OxYPTERCs.    Bill  sharp-pointed.    Wings  extending 
i  the  tiul.     Feet  short.     Lanius  Leucorinchu^. 
PsARis.     Bill  very  large.     L.  cayenus, 

.)  Ridge  of  die  upper  mandible  nearly  even.  Beak 
,.  Base  of  the  bill  triangular.  Wings  sliort.  TViit- 
r.  The  characters  of  this  family  have  been  imper- 
determined,  and  the  genera  into  which  it  may  be 
d  yet  remain  to  be  instituted.  M.  Cuvier  has  given 
lions  of  some  of  the  groups. 
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5S.  Bill  depressed. 

Under  mandible  slightly  arched. 
68.  Edglius.      Ridge  of  the  upper  mandible  acd 
Nostrils  covered  with  feathers. 

Under  mandible  straight. 

(a.)  Bill  at  the  base  surrounded  with  strong  hairs.   M 
cicetpaddt. 

(1.)  Ridge  of  the  upper  mandible  straight. 
Ridge  indistinct 

64.  Tybannus.    The  bill  is  long  and  very  strong.    . 
nius  pelcmqua. 

Ridge  acute  or  distinct. 

65.  MusciPSTA.     BilJ  long,  edges  bent     Lanius  . 
jjhuraius. 

66.  MusciCAPA.     Flycatcher.    BiU  short,  with  stni 
ades. 

(%.)  Bidge  of  the  upper  mandibfe  bent 

67.  Gtmnocsphalus.     Face  in  part  bare  of  feath 
Corvua  cabms. 

68.  Cephaloptsbits.     Feathers  at  the  base  of  the 
forming  an  elevated  tuft.     C,  omaius. 

(&.)  BiU  with  slender  short  hairs,  and  shorter,  in  pro| 
iioo,  than  the  preeedmg.     AmpeUsidce. 

Neck  bare  ^  feathers. 

69.  Oymmodsbes.    Feathers  on  the  head  downy.    C 
vus  nudtis. 

Neck  clothed. 

70.  BoMBYCivocA.  Bohemian  chatterer.  Shaft  of  I 
secondary  quill-featbers  enlarging  at  the  end  into  a  I 
homy  substance,  reseuibUng  red  sealing.>wax. 
GarrulM, 
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71.  AuTELU.    Secondaries  plain.    A.  camifex. 

Bill  destitute  of  a  hook  ai  the  end.     The  notch  is  less 
ilmstinct  than  in  the  preceding  division 

1.  Bill  compressed. 

Nostrils  remarkably  large. 

7S.  Philedox.     Nostrils  covered  with  a  cartilaginous 

Bill  slightly  bent.     Tongue  ending  in  a  pencil  of 

Meropi  ntoUucceneis. 
78.  Mendba.     Nostrils  without  scale,  and  covered  with 
thers.     M.  vulgaris. 


Nostrils  common. 

A  naked  space  above  the  eye. 

74.  Gracula.     a  belt  of  downy  feathers  at  the  base  of 
ihie  bill.     Paradieea  trietis. 

Above  the  eyes  feathered. 

Nostrils  thickly  covered  with  feathers. 

75.  Pybbhocobax.     The  habit  of  the  crow.     Curvus 
^f^jfrrhocorax. 


naked,  or  covered  with  hair. 

Tailloog. 

76.  TuBDUs.     Thrush.     Bill  sli^tly  arched. 

77.  Oriolus.     Bill  stronger,  and  the  legs  shorter,  than 
the  thrush. 

Taa  short. 

78.  Mtothera.     With  the  bill  of  the  thrush.     It  has 
fimbs.     Turdus  eyanunu. 

79.  CixcLus.  Dipper.  Beak  straight.  Mandibles 
•'iwtl.  C  xmlgaris.  This  bird  is  able  to  sink  to  the  bot- 
^"■■Ja  of  the  water  in  pocds,  and  walk  thereon,  like  the  hip- 
popotamus among  quadrupeds. 

VOL.  II.  q 
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2.  BUI  subulate,  slender,  slightly  depressed  at  the  bii 

Bill  a  little  enlarged  at  the  base.     Legs  long. 

80.  Saxicola.    Mciacilla  rubicobL 

81.  Sylvia.      Moiacilla  phcmicurtU'     These  two 
nera  depend  on  the  difference  in  size  of  the  enlargement 
the  base  of  the  bill,  which  is  greatest  in  the  first. 

Bill  slender  throughout. 

Claw  of  the  hind-toe  produced. 

82.  Akthits.     The  species  of  this  genus  were  foriM 
confounded  withthe  larks.     Alauda  praiensi^. 

Hind  claw  common. 

Tul  and  scapulars  produced.    The  former  frequoitly 
motion. 

83.  MoTACiLLA.     Wagtail.     Hind  toe  curved.     M6 
cUlaalba. 

84.  Berdytes.  Hind  toe  nearly  straight  Matad 
Jlava. 

Tail  and  scapulars  common. 

Bill  approaching  to  doncave  at  the  sides. 

85.  Regulus.     Bill  straight.     Moiacilla  regulus, 

86.  TuocLODYTEs.  Bill  slightly  bent.  Moiacilla  t 
glodyies. 

Bill  uniformly  conical  at  the  sides. 

CuRKUCA.  Nightingale.  In  this  genus  there  is  a  sfig 
coD^Mresaion  at  the  tip  of  the  bill,  and  the  upper  ridge  is 
little  arched.     Motacilla  luactna, 

SI.  Accentor.  Edges  of  tlie  bill  inflected.  Maim^ 
la  ffwdularis. 


(b.)  Bill  destitute  of  the  terminal  notch.   This 
in  point  of  fact,  is  not  absolutely  negative,  there  haag 
birds  of  this,  or  any  of  the  divisions  in  which  vestiges  < 
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JBotch  nay  not  be  detected.     In  the  birds  of  this  group, 
however,  the  notch  is  indistinct.  '^ 

CoKiEOSTREs.     Bill  stfODg  and  conical. 

Mandibles  gibbous  towards  the  end. 

88.  BuPHAGA.    The  bill  towards  the  base  is  cylindrical. 
^Africana, 

Mandibles  destitute  of  gibbosity. 

Lower  mandible  carunculate  at  the  base. 

89.  Glaucopsis.     The  bill  is  excurvate  or  arched.     G. 
merea. 

Mandibles  without  caruncles. 
Hind-toe  pointing  forwards. 

90.  CoLius.      Both  mandibles  bent.      Tail  long.     C. 


Hind-toe  po'mting  backwards. 

Mandibles  crossing  each  other  laterally. 

91.  LoxiA.  Cross-bill.  Both  mandibles  with  hooked 
poDts  crossing  each  other  at  the  plane  of  die  gape.  L. 
^'^^roirotira. 

9SL  CoBYTHtTS.  Hawfinch.  Upper  mandible  bent  over 
t  h«  under.     Loxia  enuckaior. 

Mandibles  acting  in  opposition. 

(1.)  Kdge  of  the  upper  mandible  nearly  straight. 

MTkh  a  palatiDe  tubercle. 

9S.  EMBBaiSA.  Bunting.  This  is  a  well  marked  genus. 
^1^  q)ecies,  however,  particularly  with  regard  to  the  snow 
^'^Vling,  have  been  unnecessarily  multiplied^  by  attending 
^^•Vy  to  the  colour  of  the  plumage. 

^•lale  plain.  * 

^(ind-toe  produced  and  straight. 

Alauda.      Tiark.     The  UU  is  more  slender  in  pro. 

q2 


244  PHILOSOPHY  OF  ZOOLOGY. 

portion  to  its  length,  than  the  other  neighbouring  genen 
A.  arvMsis. 

Hind-toe  of  ordinary  size  and  shape. 

Base  of  the  bill  with  numerous  hairs. 

95.  Pabus.  Titmouse.  Bill  short  and  sharp  pointed 
P,  nuyor. 

Base  of  the  bill  plain. 

Commissure  dfthe  bill  straight. 
Bill  slender,  angular,  and  pointed. 

96.  SiTTA.  Nut-hatch.   Hind-cli^w  strong.  S.  Eurcfkem 

Bill  strong  rounded. 

Bill  more  or  less  inflated  at  the  base.  The  foUowing  ga 
nera  depend  on  the  gradations  of  this  character,  beginiBBa 
with  those  in  which  it  is  most  obvious. 

97.  Ploceus.     Loxia  Pkilippina. 

98.  CoccoTHaAusTEs.     Loxia  coccothraustes. 

99.  Ptrbhula.     Bollfincfa.     Loxia  Pyrrhula. 

100.  Pyrgita.     Sparrow.     Fringilla  damesiica. 

101.  Vidua.  TmI  coverts  produced.  Emberiza  ^ 
gia. 

Bill  exactly  conical.     The  following  genera  exhibit 
gradation  in  the  length  of  the  bill. 

lOS.  Fbikgilla.     Chaffinch     F,  ccdebs. 

103.  Carduelis.     Gold-finch.     Fringitta  carduelii. 

104.  LiNARiA.    Linnet.     FringiUa  linaria. 

Commissure  of  the  bill  interrupted. 

105.  CassicCs.      Bill  exactly  conical  and  very  Iar-:3i 
Base  of  the  upper  mandible  ascending  on  the  front. 
lus  cristaius.  • 

106.  Sturnus.     Stare.     Bill  depressed,  and  of  the 
dinary  »ze.     S.  vulgaris. 
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S.  Bidge  of  the  uppeir  mandible  obviousiy  curved. 

(aa,)  Nostrils  covered  with  deflected  feathers. 

Feathers  at  the  hose  of  ike  biU  wiry. 

Feathers  of  the  front  loose,  and  capable  of  being  erected 
ism^oacrest 

107.  Garbulus.      Jay.     End  of  the  upper  mandible 
I.     Corvus  giandarius. 

Front  feathers  plain. 

Tflillong. 

106.  Pica.     Magpie.     Carvue  pica. 


lil  of  the  ordinary  Aze. 

109.  Co«TU8.     Crow.     C.  Corax. 

110.  CAmTCCATACTEs.    Nutcrackcr.    Corvus  carycatac- 
The  slendemess  of  the  bill,  and  its  want  of  curvi- 

taxve,  indicates  this  genus  to  belong  to  a  different  group. 

feathers  at  ihe  base  tfihe  biU  downy. 

111.  Paradisea.  Bird  of  paradise.  Side-feathers  very 
long.  Two  tail  feathers  widiout  webs.  This  genus  con- 
tsuns  several  species. 

C66.)  Nostrils  naked. 

ffnid  with  naked  carunculated  spaces, 
lis.  EiTLABSs.     Feathers  at  the  base  of  the  bill  downy. 
^^^''tcmk  rdigiosa. 

Se«d  covered. 

IIS.  CoRACiAS.      Roller.     Bill  compressed.     C,  gar- 
niku 

114.  CoLARis.     Bill  depressed,     dorados  oricntalis. 

'^^KviRosTRCs.     Bill  slender,  produced. 

(^0  Claws  long  and  hooked.  The  birds  of  this  group  arc 
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climbers,  and  run  up  and  down  trees  and  walls  with 
ty. 

Mandibles  serrated. 

115.  Ctnijybis.  Tongue  long  for]^ed.  Certhia 
dida. 

Mandibles  plain. 

Mandibles  depressed  at  the  face.  Do  not  use  t 
in  climbing. 

116.  TaicHOO£KMA.  Bill  triangular,  long.  < 
muraria, 

117.  DECiCUM.  Bill  enlarged  at  the  base,  Certk 
tkronotos. 

Mandibles  subulate. 

Use  the  tail  in  climbing,  indicated  by  the  feathers 
wotn  at  the  points, 

118.  Certhia.     Creeper.     CJamiliaru. 

119-  Dend&ocaleptes.  Body  larger,  and  bill  fa 
than  the  preceding.     GracvlUfS  scandens. 

Toil  not  used  in  climbing. 

ISO.  Vestiaria.  Bill  bent,  nearly  semicircularly. 
thia  vestiaria. 

121.  Nectarima.     Bill  slightly  bent.     Certhia  n 
(S.)  Claws  of  the  ordinary  size. 

Feet  short.  Tongue  filiform,  and  di\'ided  at  th 
Plumage  of  metallic  brilliancy. 

122.  Trochuus,  Hi,imming  bird.  This  is  an  exi 
genus,  si^bdivided  into  those  species  which  have  c 
bills,  and  those  which  have  straight  ones. 

Feet  of  the  ordipo^  size. 

Tail  very  long. 

1S8.  Promerops.  Tongue  filiform,  and  divided 
end.     Mepros  cqfer. 
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Tail  of  the  ordinary  size. 

Held  with  a  crest  of  long  feathers. 

154.  Upupa.    Hoopoe.    Crest  feathers  in  a  double  lon* 
^idinal  row. 

Head  plain. 

155.  Epimachus.  Nostrils  covered  with  downy  feathers. 
El^^jpf^  fnagncL 

156.  Frigilus.     Chough.     Nostrils  covered  with  wiry 
I.     Corpus  graculfis. 

II.  First  and  second  toes  adhering  nearly  to  their  ex« 


irst  tbe  is  produced,  and  nearly  of  equal  length  with 
middle  one. 

(A.)  HiDd4oe  developed. 

ITpper  mandible  notched  at  the  extremity. 
127.   PiFBA.      Manakin.     Bill  compressed.      Nostrils 
^^^■de.     Head  crested.     P.  rupicola. 

Upper  mandible  destitute  of  a  notch. 

Afandibles  serrated. 

lS8.  BncEKOs.     HomUll.     Tongue  small  and  pcnnted. 

'^^  remarkably  large,  inflated.     In  some  of  the  species 

^tif^^  i3  n  homy  protuberance,  at  the  base  of  the  upper 

^''^•iidiUe,  of  a  large  rize. 

^..  lS9.    Pbiokitks.     Tongue  plumosely   barbed.      Feet 

►rt.     Tail  long.     P.  BrasUienses. 

3Wtindibles  plane. 

^ill  angular  lengthened.     Feet  short. 

I  SO.    Merops.     Bee-eater.      Bill  slightly,  arched,  and 

pointed.     M,  apiaster. 
^  SI.   Alcxdo.     KingVfisher.     Bill  stra'ght  and  blunt. 
Ifpida. 
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Bill  depressed. 

132.  ToDus.     Tody.     Bill  long,  obtuse,  and  oovcnd 
at  the  base  with  brisdes.     T,  Yiridia. 

(B.)  Hind  toe  imperfect. 

1S3.  Ceyx.     Bill  straight  and  blunt.     Akedo  tridBC^ 

Two  toe*  only  directed  forwards. 

The  outer  toe,  when  it  exists,  is  directed  bockwards^a^Js. 
Birds  possessed  of  this  character  have  been  long 
Climbers,  or  Scansores.    Other  birds,  however,  in 
the  toes  are  arranged  in  the  ordinary  manner  execute 
same  motions.     The  species  inhabit  woods,  and  either 
on  fruits  or  insects. 

A.  Toes  equally  divided,  two  befcnre  and  two  bdiiDd* 

(1.)  Anterior  toes  separate. 

a.  Bill  remarkably  large  and  hdlow.     The  birds  of 
giroup  have  been  termed  Levirostres. 

ypper  mandible  with  an  acute  vertical  crest 

184.  Crotophaga.     Ani.      Bill  compressed,   with^t^^r^t 
serr^ures  on  the  edges.     C,  mofor. 

Mandible  destitute  of  the  vertical  crest. 

Base  of  the  bill  surrounded  with  pendls  of  st 
feathers. 

185.  Bucco.     Barbet.     Feet  naked.     B.  ianuUia, 
136.  TaoGOK.      Eurucui.      Feet  feathered.     7.  tt 

gilkUus. 

Base  of  the  bill  destitute  of  wiry  tufts. 

Tongue  plumosely  barbed  on  the  margin. 
13T.  RiiAMPHASTOs.     Toucan.     Bill  about  the  sia^  ^ 
the  wl^ole  body,  and  serrate  at  the  edges.     J?,  viridis- 
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TToDgue  with  a  sunple  naargin. 

Baae  of  the  bill  with  a  cere. 

138.  PsiTTACUs.     Parrot     The  bill  in  this  genus  is 

re  solid  than  in  the  Toucans.   The  tongue  is  fleshy,  and 

yminded.     The  spedes  are  numerous,  and  are  all  the  in^ 

flfelxtants  of  warm  countries* 


of  the  bill  without  a  cere. 
1S9*  ScYTHBOPS.     Bill  channelled  at  the  ade.    iS>  jf§Ur 


140.  HxLcquA.    Bill  plain,  rounded  at  the  base. 

2.  Bin  of  the  ordinary  size. 
Crape  wide. 

141.  Centropus.   Claw  of  the  hind  toe  much  produced. 
JEgyptiactAi.  ' 

148.  CocuLUs.  Cuckoo.  C.  canorus.  The  species  of 
genus  may  be  subdivided  by  the  number  of  feathers  in 
tail,  the  form  of  the  nostrils,  and  the  curvature  of  the 


Crape  narrow.     Trague  long. 

^43.  Pious.  Woodpecker.  Bill  angular  at  the  base, 
^'^  wedge-shaped  at  the  tip.  Tongue  with  reversed 
^■••tles.     Tail  feathers  rigid.     P,  martiua. 

1 44.  YuKx.  Wryneck.   Bill  rounded^  pointed.   Tongue 


^9.)  Anterior  toes  connected. . 

^^Vntericnr  toes  adhering. 

^  45.  Gajlbula.    Bill  produced,  feet  short.    G.  vindiM. 


'oes  united  by  a  membrane.     Bill  short,  and  inflated 


^  46.  Muf    PHAGA.    Bill  ascendiniF  on  the  fbrdiead.    M. 
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147.  CosYTHRix.  Bill  Dot  ascquding.  Head.cieple 
Cuctdus  persa. 

B.  Two  toes  before,  and  one  behind. 

148.  Ptcoides.  Resembling  the  woodpeckers.  Pia 
tridaciylus. 

II.  Lower  end  of  the  tibial  joint  naked.  Tarsi  naked.  Tl 
1^  and  neck,  in  general,  are  lengthened,  in  oonfbnmi 
with  the  habits  of  the  birds.  They  are  denonunalf 
Waders  (CrraHa)  because  they  usually  frequent  man! 
grounds,  and  the  margin  of  rivers,  and  wade  among  tl 
mud  or  water.  A  few  species,  however,  rende  constant' 
on  the  dry  land. 

A.  Wings  developed.  All  the  species  <^  this  group  m 
qualified  for  flying,  by  the  size  of  their  wings,  and  for  na 
ning,  by  the  length  of  their  legs. 

Gape  remarkably  large  in  proportion  to  the  idze  of  L 
bill 

149.  Glabeoal.  Pratincole.  Bill  short,  arched  aa 
pointed.  Nostrils  linear  and  oblique.  Wings  long,  pcnntfl 
Tail  forked.  The  G.  Austriaca  is  the  only  autfaev 
species.  From  the  size  of  the  gape,  and  the  form  of  M 
tail  and  wings,  it  has  been  associated,  by  some,  with  M 
swallows. 

Gape  of  the  ordinary  size. 

Bill  expanded  at  the  extremity. 

160.  Plat  ALE  A.  Spoonbill.  The  extremity  of  "^ 
bill  is  broad,  flat  and  thin  like  a  spoon,  and  the  two 
diUes  fold  upon  each  other,  like  flaps  of  leather, 
nostrils  are  small  and  oval.  The  legs  are  reticulaK 
P.  leucarodia. 

Bill  tapering.     The  remarkable  form  of  the  bill,  in 
two  preceding  genera,   prevent    them  from   being 


fic^undad  witb  imy  of  the  othar  grallse.  In  those  that  fol- 
low, the  psbits  of  reaemhUmce  are  so  Dumerous,  that  it  m 
d&fiieult  to  ideict  marks  fpr  ckadficatioii,  frond  among  the 
niunerous  modifications  which  are  exhibited  by  the  same 


CuLTRiaosTREs.     Bill  stTODg,  long  pointed)  and  shirp 

This  form  of  bill  enisles  the  species,  according  to 

nze,  to  seize  fish  and  frogs.     The  second  group,  or 

-^uieroftreSf  have  bills  so  feeble,  that  they  are  confined 

their  prey  to  worms,  insects,  and  the  smaller  crustaoeous 

imals. 

Margin  of  the  bill  serrated. 

151.  Phcenicopterus.  Flamingo.  Bill  bent,  as  if 
Ai^terior  toes  webbed  nearly  to  the  extremity, 
very  long.  P.  ruber.  This  genus  may  be  conai- 
^Wa^  aa  the  connecting  link  between  the  Grallse  and  Pal- 
"■■ipedes, 

Marpn  of  the  bill  plain. 

fa, J  A  membranaceous  space  around  the  nostrils. 

Upper  mandible  notched  at  the  extremity. 
152.    Cakcroma.     Boat-bill.     Bill  gibbous.     Nostrils 
^^  the  base  with  a  produced  groove.     C.  cochlearia, 

CTpper  mandible  destitute  of  a  notch. 

Gape  extending  so  far  back  as  the  eyes. 

l5S.  Ardea.  Heron.  Nasal  groove  reaching  nearly 
^  the  end  of  the  biH     Legs  reticulated. 

iTbis  genus  may  admit  of  a  subdivision,  even  from  the 
^^^i^cture  of  the  bill,  but  still  more  readily  by  the  dispon- 
^^^>ti  of  the  feathers.  It  is  probably  in  this  place  of  the 
^*tciii,  ivhere  the  genus  Microdactylus  of  Geoffrot,  the 
^^^^hohifAus  of  Illiger,  should  be  placed,  represented  by 
^<^  Palame4*a  crisiaia  of  Gmelix. 
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Gape  not  reaching  to  the  eye.     The  nasal  memb 
extended.     The  head  thinly  covered,  the  feet  reda 

154.  Gsus.    Tongue  pointed.    Part  of  the  head  i 
Grus  vtdgarii, 

155.  PsoPHEA.     Trumpeter.     Tongue  fringed, 
with  downy  feathers.     P,  cnepUans. 

(b.)  Nostrils  opening  simply  in  the  bill,  and  somi 
dorsaUy, 

BUI  slightly  notched. 

156.  Tantalus.      Upper    mandible  rounded  m 
Part  of  the  head  naked.     T.locukUor. 

Bill  plain. 

Mandibles  receding  from  each  other  in  the  midd 
thdr  course. 

157.  Anastomus.     The  edges  of  the  mandibles  aH 
.open  space  appear  as  if  worn. 

Mandibles  uniting. 

Bill  bending  upwards. 

158.  Myctebia.     Tabiru.  Upper  mandible  triaogi 
Tongue  minute. 

Bill  not  bending  upwards. 

159.  Scopus.    Umbre.     Bill  slightly  arched.     Da 
ridge  of  the  upper  mandible  swollen  at  the  base.     S.  % 

bretta. 

160.  CicoNiA.     Stork.     Bill  straight     C  vuigarii, 
Prxssirostees.     The  mandibles  never  possess  a  c 

ting  edge  throughout  their  whole  length.  In  geneiml,  i 
edges  are  more  or  less  rounded,  and  the  whole  bill  exb3 
a  feebleness  strikingly  different  from  the  strong  bills  of  1 
preceding  group. 
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(I.)  Furnished  with  a  hind  toe. 

a.  Toes  are  remarkably  long,  and  flattened  below.     On 

ILS»eir  aides  may  be  observed  a  margin  more  or  less  broad, 

li^mjt  which  does  not  unite  the  toes  at  the  base.     These 

cri'xaracters  enable  the  species,  according  to  their  develop- 

nc&cnt,  to  wade  in  marshy  ground,  and  even  to  swim  in  lakes. 

1K71ie  bill  is  compressed  and  slender.     The  stenuim.  is  re- 

TWiarkably  narrow,  so  that  the  body  appears  to  be  ooo»- 

pv^med.     The  wings  are  short.    They  run  fast,  but  seldom 

lattempt  to  fly.     M.  CuviEa  has  divided  tUs  %nily,  which 

he  terms  Macrodactyles,  in  such  as  have  the  winglets 

iunned  with  ^nes,  and  such  as  have  the  winglets  unarmed. 

Xlie  observations,  however,  which  we  have  been  able  to 

<>>«ke,  induce  us  to  conclude,  that  the  winglets  in  all  the 

are  armed.     In  two  genera,  however,  the  spines  arc 

obvious  than  in  the  others. 

Spines  on  the  wings  produced.     Claw  of  the  hind  toe 

P^^uccd. 

161.  Paba.    Jacana.    Bill  tapering,  obtuse.   P,Jacana. 
I6S.  Palamedia.     Screamer.     Bill  conic,  upper  man- 
**iUe  arched.     P,  comuia. 
Spines  on  the  wings  obscure. 
Por^ead  covered.      The   feathers  between   the    eyes 


IG8.  Rallus.     Rail.     Bill  produced,  Ipnger  than  the 
Under  mandible  even  at  the  symphysis.     R.  aqua- 


X6i.  Oktygometra.    Crake.    Bill  conical,  and  shorter 
the  head.     Under  mandible  forming  an  angle  at  the 
^yixiphysis.     O.  creXf  or  corncrake. 

forehead  with  a  naked  stripe.     Feathers  betweea  the 
soft.    A  coloured  band  above  the  knee..    Symphyas 
Ihe  kiwer  mandible  angular.    Bill  conical,  and  about  the 
'••^gth  of  the  head. 
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165.  Gallinula.  Gallinule,  or  Water-Hen.  l\)es 
bordered  by  a  simple  membrane.     G.  chhrcpka. 

166.  FuLiCA.  Coot.  Toes  bordered  by  scalloped  Mb- 
branes.    F.  aira. 

ft.  Toes  of  moderate  length. 

Toes  bordered  by  a  8caUq)ed  membrane.  Frequent 
marshes  and  lakes.    Phalaropoda. 

167.  Phalabopds,  (Cuvier).  Phalarope.  Bill  straighl* 
with  a  blirn^  depressed  extremity.  P.  lobaia.  The  Giey 
Phalarope^  British  omitholo^ts. 

168.  LoBtPBs,  (Cuvier).  Coot-foot.  Bill  sUghdy  bept 
and  acuminated.  L.  hyperboreus.  The  Red  Phalardpe 
of  British  ornithologists. 

Membrane  of  the  toes,  when  present,  plane. 

Membrane  between  the  front  toes  reaching  nearly  to  the 
extremity. 

169'  RbcubS^irostra.  Avoset.  Bill  much  recurved.   ^* 
avosetia.  The  length  of  the  neck  and  limbs,  the  slendcri*^*^ 
of  the  bill,  and  the  wading  habits  of  this  species,  unite  it  ^*^ 
the  Grallae,  while  the  great  development  of  the  web  betW'^J^' 
the  toes  give  it  a  claim  to  rank  among  the  Palmipedes. 

Membrane  between  the  toes  abbreviated  or  wanting. 

(a.)  Bill  longer  than  the  head. 

1.  Bill  bent  downwards. 
Head  and  neck  feathered. 

170.  NuMEKius.     Curlew.     Bill  round,  with  the 
grooves  abbreviated.     N.  arcuata. 

171.  Ph.copus.    Whimbrcl.    Bill  depressed  at  the 
oad  the  nasal  grooves  extend  nearly  the  whole 
P.  migarijf. 

Parts  of  the  head  or  neck  bare  of  feathers. 

17S.  Ibis.     Bill  strong,  square  at  the  base,  with  tli 
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poovcs  produced.  In  some  spedes^  as  T.  riii^^voiD^>the 
\  are  retkulated ;  in  othen,  as  Taniaku  rmiet  of  Gm . 
By  tare  plated. 

L  Bill  stnnght  or  very  alightlj  bent 

no.)  Bill  produced,  and  much  longer  than  th^  head. 

fasal  grooves  reaching  nearly  to  the  eitremity  of  the 


CTpper  mandible  with  a  dolinl  groove  near  the  end. 
ITS.  ScoLOPAX.     Snipe^    Extremity  of  tlrf|hpper  man- 
ie  adl,  when  dried,  punctured.    Head  compressed.     S. 
Hcola, 

(Jpper  mandible  destitute  of  a  dorsal  groove. 

174.  Ry vcHiNA.     Bill  slightly  bent  at  the  end.    it.  ai- 
uis. 

175.  LiMosA.     Gkxiwit.     Extremity  of  the  Ull  depress- 
and  soft.     The  limbs  are  longer  than  in  the  snipes,  and 

bill,  in  some  of  the  species,  has  a  shght  bend  upwards. 
^Egocephala, 

(aaal  groove  reaching  only  half  the  length  of  the  bilL 
76.  ToTANUs.     Horseman.     Bill  slender,  round,  the 
mandible  slightly  deflected  at  the  end. 


Uu)  Bill  not  much  longer  than  the  head. 

iUI  depressed  at  the  extremiig.     Nasal  groove  produ- 

hiter  toes  united  at  the  base  by  a  distinct  web. 
T7.  Machetes.     Ruff.     Neck  and  ear  feaflMs'iAnch 
duoed  in  the  breading  season,  in  the  males,  the  hedb  of 
icb  are  in  part  naked,  and  exhibit  a  papillous  skin.  The 
'^nga  pugnaxj  the  only  knowns  pecka,  exhiUts  many 
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Outer  toes  unoonnected  at  the  baae. 
178.  Calidbis.  Knute.  Toes  slightly  bordeied* 
ga  canuhts. 

179'  Pelidna.  Dunlin.    Toes  without  a  border. 
gad^na. 

Bill  conical  poiniecL    Nasal  groove  abbreviated. 

180.  Stsepsilas.  Turnstone.  Limbs  short.  Bill 
than  in  the  genera  of  the  nearest  group.  Tringa  inUrpn^sst. 

(b,)  Billlftorter  than  the  head. 

181.  Trinoa.     Lapwing.    Nasal  groove ^tendii^  f     mu^ 
thirds  the  length  of  the  bill.    Hind  toe  distinct.    T.  vanelli 

182.  Squatarola.     Nasal  groove  short.     Hind  toe 
nute.    Tringa  squatarola. 

(IT.)  Destitute  of  a  hind  toe. 
(a.)  Bill  slender. 

Bill  round.     Legs  long. 

183.  CuRsoRius.     Bill  bent.     No  nasal  groove.     C. 
rop^nts. 

184.  HiMANTOPUs.    Bill  straight,  with  a  nasal  groo^ 
Charadrius  Himantopus, 

Bill  depressed  at  the  end.     Nasal  grooves  produced. 

186.    Falcinellus.      Bill    bent      ScoU^pax  fgfgmm^^^ 

186.  Akenaria.    Bill  straight.     CharadriuM  CaMri '• 

(6*)  Bill  strong. 
(1.)  Bill  compressed. 

Bill  swollen  at  the  end. 

187.  Charadeus.     Plover.      Upper  mAodible 
donally.     C.  pluvialis. 
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188.  Oedicnemus.      Both   mandibles  swollen  at  the 
^^remity.     Ckaradrius  ctdknemtis. 

Bill  wedge-shaped  at  the  end. 

189.  HutMATppus.     Oyster-catcher.     H.  ostrakgM. 

(2.)  Bill  vaulted. 

190.  Otis.      Bustard.     Bill    slightly  arched.      Wings 
kcrt.     O.  tarda. 

B.  Wings  imperfect.      The  birds  of  this  |a[pup  usually 
enied  Siruthio7teSy  are  incapable  of  flying,  ^l^he  breast- 


is  destitute  of  the  mesial  crest,  and  the  pectoral  mus- 
are  weak.     The  muscles  of  the  thighs,  on  the  other 
I,  are  uncommonly  large,  enabling  these  birds  to  run 
v^th  astonishing  swiftness.     They  have  no  hind  toe. 

fl.  Feet  with  three  toes.     All  the  toes  with  nails. 

Head  with  a  homy  protuberance. 
191'  Casoaris  (Bontius).     Cassawary  or  Emu.     Bill 
Neck  with  caruncles.  Wings,  with  stiff  web- 
feathers.    Nail  of  the  inner  toe  largest     Phalanges  of 
bie  toes  S,  4,  5.     Feathers  wir}-.     Struthio  Casuarkts  of 

Head  with  a  homy  protuberance. 

192.  Rhea,  fBrisson).  Nandou.  A  callous  knob,  in 
J^ce  of  a  hind  toe.  Wings  capable  of  aiding  the  animal 
la  vniming.  Feathers  of  the  rump  produced.  Phalanges 
^  the  toes,  3,  4,  5.  Struthio  Rhea  of  Lix.  American 
^'■•rich.     Cuv.  Reg.  An.  iv.  t  4.  fig.  5. 

19S.  Tachea  *.  Shanks  serrate  behind.  Wings  mi- 
••^.  Casuarius  Nova:  HoUandia  of  Latham,  or  New 
^Wnd  Cassawary. 

■  -^—  ■  ■  I      ■       ■        ■       I  ■  1 

•  Tmxvi  celer. 
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b,  t'wt  wiib  two  loex.     The  outer  cHie  without  a  miL 

19^  Stbcthio.  Ostrich.  Bill  de^imeed,  nA  at  the 
eoJ.  Large  crop,  with  a  smaller  one  betweoi  it  and  the 
IpajMfd.     Cxcumtong.     Cloacalai^.     SlmMo  Cmmihu. 


PALMIPEDES. 

Toes  mA||ied  to  tlic  extremity. 

Tlu>  gn»t  divisioii  contfuns  birds  which  are  truly  aquttic 
The  legs  ore  diort,  and  placed  far  behind.  In  waDnfgt 
the  body  OMtunes  nearly  an  erect  pomtion.  Many  ol  tk 
■fwviea  dive  readily,  and,  when  under  water,  emjdoy  tlior 
wiugit  M  cars  to  aid  them  in  progresavc  motiMis.  71k 
iJiiii  iH  thickly  clothed  with  feathers,  and  a  dow  covering 
uf  down.  The  neck  is  usually  longer  than  the  Ic^  mir- 
nwgeincul  which  is  not  obscn  ed  to  pre^-ail  in  the  flChtr 

IpXIUpH. 

I ,  The  hind  toe  united  with  the  fore  toes  by  a  condnwp 
inoinbrane.  The  outer  toe  is  long,  and  the  rest  deonv 
la  ihu  hind  toe,  which  has  a  mesial  direction.  The  opa^ 
iitgM  of  the  nostrils  are  indistinct,  although  the  n*^ 
Kivwvv  reaches  nearly  to  the  extremity  of  the  lull. 

t\.  Uaae  of  the  bill,  and  about  the  eyes,  covered  with  • 
uikvil  Nkin. 

t  Margin  of  the  bill  sliarp  and  entire,  (he  extrem**! 
hoikked. 

Bill  depressed. 

lOfi.  Okocratulvs.  Pelican.  Sides  of  the  lower  0***' 
ilililti  itlender,  forming  the  margin  of  a  large  gular  pp^*^ 
htihVHii*  Onocralalun, 


■^.•^ 
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liU  coDipressed. 

1B6.  PuALACRocoBAx.  Cofiiiorant.  Tail  roiinded.  P. 
bo.  The  species  of  this  genus  luive  a  triangular  bone«t- 
\mi  to  the  occiput  on  the  dorad  edge  of  the  foraihen 
gmim,  and  resting  on  the  first  cervical  vertebrse.  Some- 
letperdi  on  trees. 

197.  PELicANtJs.  Tail  forked.  P.  aqf?/i/i/*,  or  Frigate 
d. 

I.  Margin  of  the  bill  serrated,  the  extr«i|^ty  netrly 
light 

198.  SuLA.  Gannet.  Bill  strong.  Nail  of  the  middle 
serrated.  No  occipital  osseous  appendage.  S.  Biuset- 
or  Solan  Goose. 

199.  Plotos.  Darter.  Bill  slender  subulated.  Head 
■n.     Neck  and  tail  long. 

B.  Base  of  the  bill,  and  around  the  eyes,  feathered. 
too.  Phaiton.     Tropic  bird.     Bill  serrated.     The  two 
ddk  tail  feathers  produced.     P.  atheriwt.     An  inhabir 
It  of  the  Torrid  Zone. 

Bind  toe  separate. 

Margins  of  the  mandibUs  covered  xotth  teeth.  Sides  of 
c  tongue  with  pectinated  tufts  of  bristles. 

A.  Bill  broad,  with  transverse  lamellate  teeth.  This  in- 
idea  the  genus  Anas  of  Lin.  The  species  of  this  exteiii- 
^  group  have  hitherto  been  described  in  reference  to 
c  colour  of  the  plumage,*  although  the  forms  of  the  bill 
d  legs  yield  more  permanent  marks  of  distinction. 

^  Trachea  of  the  male«  with  a  capsular  enlargement  at 
-  bronchial  extremity.     The  limbs  are  short,  and  placed 
Vichind. 

^ .   Hind  toe  bordered  with  a  nicnibrane. 
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Base  of  the  bill  enlarged. 

201.  OiD£MiA*.     Scoter     Bill  swdlen  at  the  biff^ 
above  the  noatrilsl    Anas  nigra  andjusca. 

ftOSt.  SoMATESiA.  (Leach).  Eider.  Base  of  the  fail 
extending  up  the  forehead,  and  divided  by  a  triangiilir 
projection  of  feathers.    Jnas  moUissima  and  speciabiMi. 

Base  of  the  bill  plain. 

SOS.  Clakgula.  Bill  short  and  narrow. '  A.  gbckiSf 
htstrioniea  and  clamgula, 

804.  Ntboca.  Bill  broad  and  depressed.  JnoiJMm, 
Marila  n/froca,  JiiHgula. 

S.  Hind  toe  without  a  border. 

A  papillous  skin  at  the  base  of  the  bill. 
905.  Cairina.      Musk-duck.     Face  and   cheeks  with 
a  coloured  warty  skin.     Jnas  mosc/uUa. 

Base  of  the  bill  feathered. 

806.  Tadorna.  Shielddrake.  Bill  broad  at  the  end, 
hollow  in  the  middle,  and  raised  into  a  tubercle  at  the  h^- 
J.  Tadorna. 

907.  Anas.  Bill  plane  above  the  nostril,  and  depre^ 
sed.  J.  boschaSf  dypeata^  strepera^  acntOy  querqiudvk% 
penekpe  and  crecca. 

b.  Trachea  of  the  male  simple  at  the  bronchial  extrenii^' 

This  group  includes  those  spedes  usually  denomfauiti^ 
Swans  and  Geese. 

908.  Ctgkus^     Swan.     Bill  *of  nearly  the  same  brwU^^ 
throughout    Jnas  Ohr  and  C^nta, 

909.  Amser.      Bill  tapering.     Jnser^  s^itiumi 
JrcnSf  ErythropuSf  Bemickif  and  rttficoUis. 


*  Otinfm  tumor. 
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I.  Bill  narrow,  with  the  margin  covered  with  reflect^ 
h,  and  the  upper  mandible  hooked  at  the  end. 
tlO.  Merous.  Groosander.     Hind  toe  furnished  with  a 
Nostrils  near  the  middle  of  the  bill.    M.  Merganser, 
and  albellus. 


Hargin  of  the  bill  destitute  of  teeth. 

L  Wings  short  This  character  renders  Bying  di(iicult  in 
cases,  and  in  some  impracticable.  The  legs  are  placed 
her  back  than  in  other  Inrds.  They  constitute  the 
iK^ffpteres  of  Cuvier. 

Vings  destitute  of  quill  feathers.  In  walking,  the  tarsus, 
di  b  broad  behind,  is  applied  to  the  ground. 
11.  Aftekodytes.      Penguin.      PaJate  and   tongue 
!l  with  reflected  prickles. 


with  quill  feathers. 

much  compressed  and  obliquely  furrowed.  No  hind 
This  includes  the  genus  Al  of  Lin. 
Ell  Alca.  Awk.  Base  of  tl  bill  feathered.  A.impen^ 
vAtorda.  The  A.  pica  is  m<  ely  the  razorbill  in  its  win^ 
chess,  and  also  its  immature  te.  I  have  had  an  op- 
tnni^  <^  observing,  that  the  1  feathers,  on  the  side 
k  head  and  throat,  in  the  i  If  and  tordoy  during 

wHimir  season,  change  to  wl  winter. 

19L  Fratsrcvla.     Base  of  the  bill  and  part  of  the 
ks  covered  with  coloured  skin.    Alca  arctica^  Liir. 

U  more  or  less  conical  and  compressed. 

einbrane  of  the  toes  lobbed. 

4.  PooicEPS.     Grebe.     Bill  straight,  pointed.     Mid- 

I^w  flattened.     P.  crUtaius, 

Onbrane  of  the  toes  entire. 


1 
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Ckws  pointed.     C.  gaaalii. 
t.  tagoha  tbe  Immer  at  a  vwie^  of 
k  yiiuiMj,  but  be  errs  in  unait- 
iialau.  This  last  is  the  male  of  Uk*^ 
,  whid)  Cdvikk  makei  a  vat.  of 
A  tiTie  apeoes.  Tbe  bill  akme  is  niffdait 


i  at  the  ettrauity. 

The  Cofymbiu  Tn^,  ii  ibe 
•  gwis  *.     When  in  its  winter  diw, 
t  » the  C.  wnnor  of  authors.     MonU- 
iv-^    Mt.  sn*  JHt  is  destitute  of  the  notch  in  tbe 
•n^  iw*«*«r.  "T  bare  found  to  be  a  mistake. 

7|Mi    iMTif^  tJnQtute  of  a  notch. 
,     .Icr**'^     TN^tv.     Bill  lengthened,  upper  mandi- 
,,^j,te>  -«•»  «  aw  point.     C.  gryUe. 
^     Uawtk:^     Kll  short,   margins  inflected  al  tbr     , 
4..iaM     wfitrli-   contracted  at   the   top.    NmI 

-    ^■'■Vfr-  Vm^J"^  *^"  adapted  tor  flight. 

f~-ik  >miitirih  prxminrnt.     Bill  hooked  tf  li" 


i' the  bill  with  lamellate  tcetli,  like  the 

\s^)^rvtfHj>.     Nostrils  tubular,  sepantte  bgae  "^ 
AwWfaria  aeruJea. 


Fihitril  ihe  nof^ 
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Extenud  margins  of  the  bill  entire. 

W]A  a  hind  daw. 

880.  Procbllaria.     Petrel.  Nostrils  united  into  a  sin- 

j  tubular  opening  on  the  upper  part  of  the  bill.     Lower 

ndiUe  truncated.     P.  gtacicdts  and  pelagka, 

8n.  ParriNUs.     Puffin.     Nostrile  opening  separately. 

m^  mandible  bent  downwards.     Procellarta  P^iffintu. 

Without  a  hind  claw. 

822.  Halodroma.      Nostrils   situate  dorsally.     Lower 
uidible  with  a  gular  pouch.     Procellaria  urinaria. 
88S.  DiOHRDXA.      Albaiross.     Nostrils  lateral.      Bill 
(V^  sharp.    D.  exulan^ 

Jpertum  of  the  nosirik  simple. 

B9}  hooked  at  the  end. 

824.    Cataractrs.     Skua.     Nostrils  covered    with    a 

neons  plate,  reaching  to  the  base  of  the  bilL    Laru9  Ca~ 

meie$  and  parariHcua,     The  L.  crepidatus  is  merely  the 

ang  of  L.  parariikus. 

BS5.  Laros.     Gull.     Nostrils  simply  covered  by  a  con- 

wtion  of  the  btH.    L.  marinus, 

Mil  not  hooked  at  the  end. 

SML  Strrna.    Tern.    Bill  compressed,  slender,  pointed. 

■il  forked.     T.  Mnmdo. 

H7.  Rtr CHOPS.    Bill  depressed,  truncate.   Upper  man- 

le  shorter  than  the  lower.     R,  mgra. 


Birds,  nke  quadrupeds,  are  usually  preserved  in  a  mu- 
un  in  a  dried  state,  or  stuffed.  The  directions  already 
en  for  the  preservation  of  quiidrupeds,  are  sufficient  to 
bde  any  one  in  accomplishing  the  same  object  with  birds. 
Rene  arc,  however,  a  few  peculiarities  in  the  mode  of 
^serving  birds,  which  it  may  be  worth  while  briefly  to 
Uce. 
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A  little  tow  or  cotton  should  always  be  placed  in 
mouth,  to  prevent  any  mucus  or  blood  flowing  out, 
soiling  the  feathers. 

The  inciiiion  of  the  skin  may  be  inade^  ^ther  from  tbe 
breast  to  the  vent  along  the  belly,  or  on  the  side  under  the 
wing.  When  the  opening  is  under  the  bdly,  the  ipnry 
under  the  wings  can  be  afterwards  exhibited  in  the  attitude 
of  flying.  On  the  other  hand,  when  the  indsion  is  nuwlc 
under  the  wing,  the  beauty  of  the  belly  can  be  better  pre- 
served, and  a  greater  fulness  given  to  that  part  in  stuf- 
fing. Besides,  should  the  feathers  be  any  way  damaged 
round  the  margin  of  the  incision,  the  wing  can  easily  b 
made  to  hide  all  the  defects.  Indeed,  in  skinning  biidi^  it 
is  indispensably  necessary,  for  preserving  the  featben 
being  soiled,  to  pin  folds  of  paper  on  the  margin  of  the 
cision.  If  feathers  have  once  been  soiled,  a  little  soap  mMwi 
water  applied  with  a  sponge,  and  adheaon  of  tbe  weh 
prevented,  in  the  course  of  drying,  by  frequent  stinia^ 
will  render  them  clean,  but  they  usually  lose  mudi  of  thtfir 
lustre.  J 

As  the  femoral  joint  of  birds  is  internal,  it  is  never  1^    ' 
attached  to  the  skin,  but  usually  separated  at  the  tib>w 
eiLtremity.     If  a  noose  on  the  end  of  a  cord  suspoidi^ 
from  the  roof,  be  fixed  on  the  tibial  end  of  the  femur^  ai»  ^ 
remains  in  connection  with  the  carcase,  the  process  of  tki^ 
ning  will  be  greatly  facilitated.     Tbe  carcase,  in  this  miP*** 
ner,  may  be  suspended  the  instant  the  first  leg  is  disfngf*' 
ged,  and  the  remaining  part  of  the  process  of  flaying 
cuted  rcad'dy,  without  the  help  of  an  asastant. 

In  some  cases  the  neck  is  so  much  narrower  than 
head,  that  the  skin  cannot  Ik*  completely  reversed,  to 
able  the  operator  to  take  out  the  brain  and  eyes, 
difficulty  chiefly  occurs  ainon<]^  the  grnlla*  and  palmi] 
In  such  cases,  an  inrision  nnist  Ix*  made  on  one  sdde  of  tJ 
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along  the  cheek,  to  facilitate  the  extraction  of  the 
is  of  the  head,  which  could  not  be  effected  through 
ersed  skin.  The  more  ordinary  defects  of  stuffed 
oonstst  in  the  belly  being  too  lean,  and  the  neck  too 

sometimes  a  desirable  object  with  the  ornithologist, 
>  alive  the  wounded  birds  which  may  be  sent  to  him, 
purpose  of  observing  tlieir  manners.  To  effect 
is  frequently  necessary  to  remove  a  portion  of  the 
to  save  the  animal  from  death,  by  bleeding  at  the 
ed  part,  or  effectually  to  prevent  its  escape.  The 
T  MoKTAGU  has  given  some  valuable  directions  on 
bject,  which  the  reader  will  find  at  the  end  of  the 
■ment  to  his  Ornithological  Dictionary.  Supposing 
ject  in  view  is  merely  to  prevent  escape,  and  that  the 
t  on  which  the  operation  is  to  be  performed  belongs 
duck  tribe,  the  amputation  should  take  place  at  the 
f  the  wing  corresponding  with  a.  fig.  %  plate  S. 
die  bones  of  the  wing  of  the  Corncrake  are  repre- 
By  passing  the  needle  through  the  wing,  close  by 
tide  of  the  smaller  bone  at  a,  and  making  a  ligature 
be  thread  across  the  larger  bone,  and  returning  it  on 
uide  of  all,  the  principal  bloodvessels  are  secured, 
could  not  be  accom^dished  by  a  ligature  confined  to 
rface.  The  part  of  the  wing  may  now  be  removed  by 
of  shears  or  a  chissel,  without  the  loss  of  blood,  and 
Nmd  speedily  heals.  In  short- winged  birds,  such  as 
ilKnaceous  kinds,  the  operation  is  more  advantage- 
performed  at  6.,  making  the  ligature  embrace  all  the 
(  between  the  smaller  bone  or  ulna^  and  the  larger 
Ikd  the  radius.  We  have  frequently  seen  aroputa- 
lerformed  in  this  manner,  on  wounded  &s  well  as 
subjects,  without  the  loss  of  a  single  drop  of  blood. 
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.  ////  cold  blcxxL 
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A   .1.'.  ■ 

i!:nu{i!. 

*^"^^''»u  ..    -jinials,  and   indeed  iIkn? 

'  ^    .^Visions  of  the  system,  liavu 

.    .1    Pleasure,  regulated  by  i-x- 
^^''  .  'ikiu  is  either  naked,  or  pv 

*'■  .:«wi   exhibits  either  hair  or  fea- 

'  ■  V-.    -ic  brain  does  not  fill  cntirelv 

.-.::ed  for  its  rete})tion.     Organs 

^.     .»^  .>r  less  perfectly  developed,  maj 

.   V  .L  ^kiiig  system  is  not  so  perfect  as  in 

^>!«.>.  IS  there  is  always  some  dcfi- 

.>vciii:c  or  pulmonic  vessels.     Tln> 
.  --.i.'.vj  vessels  gives  rise  to  the  follow- 
.  •..*  ^id  Fishes. 

ii:PTILES. 

.^-  -^ifh  a  ftyslcmic  heart . 

-.1.  w^  >  eiiher  naked,   or  fortiiietl  uiili 
..■  vi!:C  many  of  the  tribes  it  is  jieritxli- 
'X    .-'.K'ular  secretions  are  few  in  iiuni- 
^  ..viai  nrr^o  to  lubricate  the  skin. 
^     ,  .^^    :  liie  larger  kinds,  scarcely  ever  ai- 
^.^.-/,-  ::  tirnuicss  as  those  of  (|u:idru|KHl* 
^v       ii-'^  Ikt  and  connection   vary  exmii- 
..,  -  :    ."bt^s.     The  organs  of  motion  :iri- Hi 
^^  .v-v  kind  of  progression.     Some  .iri' 
.    VI.  -  tivt,  either  divided  or  })almatcd,  auJ 
•  •  ^-.iis;,  or  swinnniu'r.    Others  move  bv 
,  •.-al  a  sorjK'ntinc  motion.   Many  sjktu> 
.V  '^^i   •*  fi'^^  1'^'^'  '"   ihe  water.     Tofi' 
^.  ialliT  eleini  nt,  some  I'f  liie  gnHip^- 
WW  Nxlies  i«  mi  presses  I   iH-himl,  whil^' 
.    «'-h  Hn>,  de^tiliHi'.    hourvir,  ofiur^v 
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nous,  or  osseouii  filani€iUs»  for  their  support,  as  iii  iishcb. 
nr  teeth,  in  general,  are  £tted  for  retaining  their  food, 
icr  than  for  masticating,  and  the  gullet  is  usually  dilata- 
Tbe  food,  in  a  few  genera,  is  derived  from  the  vegetar. 
kingdom,  but,  in  th^  greater  number,  animal  food  isex- 
ively  employed.     A  considerable  quantity  is  consumed 
i  time,  IhiI  the  intervals  betii  ecn  the  meals  are  remote, 
rhe  circulation  of  this  group  may  be  considered  as  im- 
(ect,  since  a  part  only  of  the  blood  is  aerated,  which 
les  from  the  heart,  and  that  porUon,  instead  of  proceed- 
directly  to  the  different  organs,  is  again  mixed  witli  the 
nilating  fluid.     The  aerating  organs  con^st,  in  general, 
lungs  situate  in  the  common  cavity  of  the  abdomen, 
lore  is  an  imperfect  larj-nx  at  the  commencement  of  the 
diea,  incapable  of  producing  a  distinct  voice.      The 
es  of  the  lungs  are  of  unetjual  size,  and  the  cells  are  of 
ich  larger  dimensions  than  in  the  warm-blooded  animals, 
rhe  kidneys  are  always  present,  either  united  into  one 
m^  or  variously  subdivided.     The  ureters  either  pour 
IT  contents  into  a  bladder  of  urine,  which  empdes  itself 
>  the  cloaca,  or  they  terminate  directly  in  tlic  cloaca,  the 
ne  pasnng  into  a  lateral  pouch  until  voided.    The  urine 
If  varies  much  in  quality  and  appearance  in  the  different 
In  some  it  is  pure  uric  acid,  in  others  \'ery  diluted 


Akhough  reptiles  uin  secrete  a  limited  quantity  of  heat 
cold,  for  their  preser>'ation  in  extraordinary  circum- 
itices,  they  usually  rommn  nearly  of  the  same  tempera- 
r%  with  the  surrounding  medium.  They  arc  remarkable, 
•^ever,  for  the  facility  with  which  they  become  torpid, 
^M  the  temperature  sinks  towards  the  freezing  point. 
^  necessary,  indeed,  does  a  high  temperature  appear  to 
*  to  the  comfortable  exercise  of  their  several  functions, 
■*t  we  find  them  chiefly  inhabiting  tlie  warmer  regions  of 
^  tarlli. 
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^liic  repnxluctivc  system  of  reptiles  exhibits  few 
liarities.     The  sexes  are  distinct,  on  separate  indiTidual^K^ 
In  some  tribes,  the  male  iias  external  organs,  while 
others  these  are  wanting.     Impregnation  is  either 
or  internal,  according  to  the  tribes :  the  females  are  eil 
oviparous  or  ovo-viviparous.     The  young  of  some  of  dme 
genera  undergo  remarkable  changes  of  form,  before 
iag  maturity. 

Heart  with  two  auricles. 

In  addition  to  this  well  marked  internal  character, 
external  chahicter  may  be  ^ven  of  more  easy  detectioii. 
The  skin  is  never  naked,  being  either  protected  by  scales, 
knobs,  or  an  osseous  shield. 

GHELONEA. 

Body  protected  by  a  corneous  dbield.     Body  fumishetl 
with  feet. 

The  reptiles  of  this  group,  denominated  by  the 
naturalists   Chelomens^  were  included  in  the  genus  T< 
tudo  of  LiNVJcus.    The  body  is  protected  dorsally 
ventrally,  by  a  hollow  shield,  open  at  each  end  for 
issuing  of  the  head  and  fore-feet  at  one  time,  and  the 
and  hind-feet  at  another.     This  shield  is  named  back-pl^^ 
or  breasi-jdaU,  according  to  its  position.     It  b  covered 
numerous  pieces,  nearly  resembling  hpm  in  texture 
composition,  exhibiting  various  forms  and  modes  of  uni^ 
with  one  another.     In  some  cases,  however,  the  exterC 
covering  is  a  continuous  skin.     The  lateral  line  of  juncti^ 
between  the  two  plates,  is  more  or  less  obviously  mark^ 
by  the  peculiar  forms  of  the  marginal  plates. 

The  shield  is  strengthened  dorsally,  hy  its  intinw 
connection  with  the  vertebra;  of  the  Kick,  ventrally,  I 
the  sternum,  and  iatcrallv  bv  the   riKs.      The   verteb: 
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lie.  bead  and  tail  are  alone  movcabre.  The  acapular  aiid 
rieular  bones  are  united  with  botli  plates,  and  form  an 
sous  ring  for  the  passage  of  the  trachea  and  giilleC. 
e  ]egs  vary  remarkably  in  form.  Some  of  the  species 
(II9  others  walk,  or  rather  crawl ;  and  all  of  them  are 
r  in  their  motions. 

rbe  testudinal  animals  are  destitute  of  teeth  ;  but  their 
%f  with  few  exceptions,  are  provided  with  a  corneous  co- 
ing,  like  the  bill  of  birds,  in  some  cases,  variously  notch- 
The  upper  jaw  is  fixed,  and  the  under  jaw  has  a  cavi- 
for  the  reception  of  the  temporal  condyle.  The  toi^e 
mall.  The  guUet  is  frequently  beset  with  hard  conical 
oesscs,  having  a  cardiac  direction,  and  considered  as 
to  prevent  the  return  of  the  food.  Many  of  the 
are  phytivorous,  others  live  on  fish.  The  liver  is, 
general,  divided  into  two  lobes,  sometimes  a  little  re- 
red  from  each  other.  The  auricles  are  large  in  propor^ 
^  with  thin  walls ;  and,  at  their  opening  into  the  ventri- 
tm»  furnished  with  valves.  Walls  of  the  ventricle  co- 
B  with  fleshy  eminences.  The  lungs  are  double,  and 
rly  of  equal  aze.  The  windpipe  divides  near  the  laiynx ; 
9  in  some  species,  each  branch  makes  a  turn  before  reach- 
the  lungs. 

^e  kidneys  are  rather  diminutive  in  size.  The  blad- 
of  urine,  however,  is  of  extraordinary  dimensions.  The 
le  itself  is  transparent  and  watery,  and,  besides  a  little 
Qous  and  common  salt,  contains  uric  acid  *. 
n  the  reproductive  system,  the  sexes  are  observed  to  be 
leparate  individuals.  The  external  male  organ  is  cylin- 
«i  and  pointed,  with  a  groove  along  its  whole  lei^h. 
e  oviducts  have  each  an  enlargement,  or  uterus.  The  ^[gs, 
ch  are  fecundated  internally,  resemble  those  of  birds,  in 
Ig  covered  with  a  calcareous  shell.  These  are  deposited 
die  fiemales  in  the  sand,  and  left  to  be  hatched  bv  the 

*  Dr  J.  Daty,  Phil.  Trans.  1818,  p.  906. 
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heat  of  the  sun.     The  youDg  are  perfect  at  birth, 
testudinal  reptUed  furnish  the  navigators  of  the 
seas  with  wholesome  and  refreshing  food,  and  are  held     iu 
high  estimation  by  epicures  in  general. 

A.  Lips  corneous. 

Entrance  to  the  cavity  ibnned  by  the  two  plates  closed 
by  a  lid. 

1.  CisTUDA.  Box  tortoise.  Back-plate  emargiaate 
in  front,  with  two  notches  behind. 

The  lid  is  formed  by  a  plate,  having  a  carulaginous  joint , 
and  g^ves  full  protection  to  the  members  of  the  animal,  when 
withdrawn  into  the  cavity.  Ccviek  subdivides  tliis  genua 
into  such  as  have  two  lids,  one  to  each  aperture  of  the 
shield,  and  such  as  have  only  one  at  the  opening  for  the 
head. 

Entrance  without  a  lid. 

a.  Brea.st-plate  continuouslv  solid. 

Head  and  feet  capable  of  being  withdrawn  hmffO^ 
shield.  The  back-plate  is  rounded,  and  divided  into  catof^^ 
ments  by  large  scales.     Fore  feet  with  five,  and  the  lii** 
feet  with  four,  toes.     Those  of  the  first  genus  live  on  ^"^ 
land,  those  of  the  second  frequent  fresh  water. 

2.  Testudo.  Toes  united  and  covered  with  a  const**^** 
scaly  skin.     T.  Grtrca. 

3.  Emys.     Toes  webbed.     Claws  long.     TrsHtdo 
ropaa. 

Extremitiet  incapable  of  being  withdrawn  into  the  Ji^^^^ 

4.  Chklonura.  Tail  about  the  length  of  the  sht^"^ 
Back-plate  carinated,  with  sharp  processes  behind.  TVs^*" 
do  JKTpentina. 

b.  Brcast*plate  interrupted  by  inter\'ening  cartilagio^'^ 
.'spaces.  The  extremities  are  incapable  of  being  withdrawn  ***' 
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ieid.  The  fore  l^;s  are  remarkably  produced,  with 
uiMtedy  to  8er\^e  as  a  fin.     The  species  of  Uus 

'e  m  the  sea. 

BLOMiA.  Back-plate  coTered  widi  corneous  sciles 
Mydas, 

aiVDo.     Back-plate  destitute  of  scales.      Testuda 

ps  fleshy,  with  a  produced  snout.     Toes  iirebbed. 

IXI.TS.    Back-plate  scaly. 

)  is  a  protuberance  to  the  h'wd  feet  occupying  the 

a  web,  but  destitute  of  a  claw.     The  toes  before^ 

four  behind,  are  armed  with  claws.     The  tail  ter- 

»  as  in  many  of  the  other  genera,  in  a  hard  points 

}  Jimbriaj   Bruguiere,   Joium.  d^'Hist  Nat.  vol.  i. 

tab.  xiii.  f.  1.  2. 

EiOKix.  Back-plate  destitute  of  scales,  but  covered 

xnriaceous  skin,  studded  near  each  extrenuty  with 

lobs. 

«  toes  on  each  foot  only  having  daws.     Inhabiting 

ater.    Testudofirox,    Pennant,  Phil.  Trans.  ITH, 

Tab.  X.  fig.  1,  «,  3. 

SAURIA. 

jf  covered  with  scales. 

\  group,  including  the  genera  Draco  and  Lacerta 
rvjEUs,  and  denominated  Sauriens  by  the  French 
lists,  includes  animals  which  have  usually  a  lengtb- 
ody,  ending  in  a  long  tail.    The  skin  is  protected  by 
which,  in  some  of  the  genera,  assume  the  form  of 
The  vertebral  column  is  complete,  and  capable  of 
I.     The  -fibs  are  united  with  the  sternum,  and,  by 
lodons,  assist  respiralioD.   The  feet  are  widely  |daced, 
t  walking  is  performdd  in  an  irregular  manner.   Some 
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of  die  species  swim  with  east',   \\i<.^j  smooth. 

flying  imp^ectly.     The  toes  ai^.^  karmatOj  Bave  the  Udl 

The  jaws  of  lacertine  aniii.^  ^  ^  tegitexm^  the  tail  b 
varying  in  number  with  tht  ^^    Under  each  tUghthoe 
tongue,  in  inaiiy  species,  is  ^' 
tension.     The  animals  pri 
auricles  are  not  so  larj^i 

some  cases  the  ventricle  is-*^^"—*^^'  ImxtUi  Amdoa. 
are  divided  by  ineni»)rv  ^^  ^^  ^j  ^^  ^^^  ^^  j^j^ 
gonal  cells.   The  voir? ' 

The  liver,  in  sonu  ^^  ^„  fcrmeriy  temed  Tu- 

others  it  is  single-       ,^   ,  |^     Thereappearto  beindiGi. 

The  urinary  6r-^  r.  TM  compwssed  and  carimtfd, 
presence  or  ab<K*-    .^  ^^^^^  ^  carinated,  as  Lamia 
Where  present. ^^^^^^^^  p^^  ^  ^^^  numkor  of  Egypt 
cle.    The  urin- 
togctlur  XI  i^.  .     ^«i^  .tMriiiBtted  in  its  motion.    Number  of 

is  fiiriil  -^  s^j^muB  flickers, 

placi*  r.'         ^^^^     ,^1-*  ««  die  under  side  of  the  toes,  tbe 
.^  ,«H*.4K»  XQttL    They  condst  of  transvene 

airpns.     These  enable  the  aoiinal 
Wls%  like  the  common  house  fly*. 


u  « 


«i*l 


aittepenult  joint  of  the  toe  mlaiged 


fiie  the  lizards.     The  throat,  in 

capable  of  inflation,  and  of  changing 

e  teeth.     Several  species  are  na- 

of  which  have  rounded  toik,  and 

:«av  be  observed. 


I  of  the  feet  of  thott  animls,  whoat  pco> 
M  fa oppoiitioii  to  fpmfhj^^by  SirBfi* 
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Skin  with  imbricated  scales. 

The  tongue  is  divided,  at  the  extremity ,  into  two  threads. 
he  toes  are  separate  and  armed  with  claws.  Eyelids 
imed  by  a  longitudinal  dit  The  rudiment  of  a  third 
rdid  may  be  detected.  The  vent  is  transverse.  Penis 
id. 

Teeth  on  the  palate  as  well  as  the  jaws. 
10.  Lacebta.     Lizard.     Head  depressed  and  covered 
ilh  huge  plates.     Scales  on  the  belly  and  around  the  tail,. 
iposed  in  transverse  bands. 

There  is  a  collar  on  the  under  side  of  the  neck,  formed 
f  a  transverse  row  of  large  scales.  The  L.  agilis,  a  no- 
te of  this  country,  is  usually  considered  as  oviparous.  M. 
■  8ept>Fontaines,  communicated  to  the  Count  de  la 
qiede,  a  proof  that  it  is  sometimes  ovoviviparous,  he 
Biing  opened  a  female,  and  found  within  her  twelve 
Mmg  ones  perfectly  formed,  from  eleven  to  thirteen  lines 
1^  *.  In  the  year  180S  I  kept  a  female  of  this  species 
^|ip|PO  months,  until  it  died  in  September,  after  giving 
t&  to  four  young  ones  perfectly  formed,  and  measuring 
inch  and  a  half  in  length. 

Qestilute  of  palatine  teeth. 

[^)  Head  depressed  and  covered  with  large  plates. 
X!%e  genera  of  this  gioup  may  readily  be  distinguished 
Ba  the  Uzards,  by  the  absence  of  the  collar,  and  the  scales 
Iter  the  neck  being  small.     The  s:ales  on  the  belly,  and 
%MMid  the  tail,  however,  are  large  and  square. 

X!*aal  compressed. 

1 1.  DaAC.«NA.     Scales  on  the  back  large  and  carinated, 

L  furnished  with  a  crest.     La  Drttgonne  of  La  Ckpeoe. 


^  TlMMatoinl  Hktory  of  OvipaixMu  Quadrupeds  or  Serpenti,  by  the 
^tt  4b  la  CtPtM.    TraiM.  4.  v^'Bvo.  Kdin.  1809.,  vol.  i.  p.  S84w 

Ol.  11.  "■      S 
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12.  CusTA.  Dorsal  scales  small  and  smoMh. 

Some  of  the  spedes,  as  Lacerta  bicarifiataj  fi«ve  the  Xmil 
with  a  crest,  while,  in  others,  as  L.  teguewmj  the  tail  x0 
smooth.    The  teeth  are  notched.    Under  each  tUg^tber^ 
b  a  row  of  pores. 

Tail  rounded. 

IS.  Ameiva.    Head  sub-pyramidaL    Lacerta 

(B.)  Scales  cm  the  head,  bellj  and  tail,  small  and  i 
cated. 

14.  MoKiTOE.    This  genus  was  formeriy  tenned 
pinamlns,  by  a  mistake  of  Seba.  There  appear  to  be 
tioDS  of  three  diyisions.    1 .  Tail  compressed  and 
as  M.  elegiou.    S.  Tail  round  and  carinated,  as 
NUUiea.  S.  Tail  round  and  plain  as  the  moiAor 


a.  Tongue  short,  and  limited  in  its  motion.    Number 
toes  indeterminate. 

(A.)  Feet  furnished  with  suckers.  ^ 

The  suckers  occur  on  the  under  side  of  the 
surfaces  of  which  are  broad.     They  consist  of 
pouches,  with  fringed  margins.     These  enable  the 
to  dimb  perpendicular  walls,  like  the  common  house  l]f 
The  tail  has  circular  folds. 

Teeth  serrated. 

15.  Akolius.     The  antepenult  joint  of  tlie  Uie 
to  form  the  sucker. 

The  body  is  shaped  like  the  lizards.  The  throat,  *" 
some  of  the  species,  is  capable  of  inflation,  and  of  Amaff^^ 
colour.  There  arc  palatine  teeth.  Several  species- aie  <^ 
tives  of  Ammca,  some  of  which  have  rounded  taOs^ 
others  where  a-  crest  may  be  observed. 


1 


*  Sceaninttntling  ««  Aeeonnt  of  Uie  Swt  of  thot*  ■iiiaHlf, 
Sicttire motkm  cut  be  cnrkd  oa  lasspMltioii  to  pm^kf^^^  Sir 
a4iD  Home.    Phil.  Trios.  ISis,  p.  Ui. 
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eeUi  ndnute,  and  ckxie  set 

le  aminals  of  this  group  differ  from  thooe  of  the  pre- 
g,  in  having  a  depressed  form  and  nocturnal  habhs. 
r  mte  known  fay  their  eastern  name,  €leoko. 
•  AscALABOTSs.  M.  CmriEB  has  subdivided  this 
sinto  four  groups,  all  of  wUch  appear  to  be  susoeptiUe 
rther  division,  from  marked  characters.  In  some,  the 
of  the  Sucker  extends  over  the  whole  under-aurfaoe  of 
les,  and  is  either  grooved,  as  ihethecadacifflesy  or  phun 
itplatydachfles.  In  others,  the  sucker  is  towards  the 
at  the  toes,  as  the  hemidaetyleBi  or  near  the  extremity, 
e  ftjfodaek/ks.  The  iS^.>nMalii«,  m  the  last  of  these 
pB,  has  the  toes  half  webbed,  and  an  expanse  of  mem- 
s  at  the  side  of  the  tail  *. 

L)  Feet  destitute  of  suckers. 

-Toes,  in  part,  united  by  a  common  int 
his  group  includes  the  Crocodi 
lea.  The  scales  are  large,  and 
lally  carinated.    The  tail       y 
c^  which  b  double  at  the  b 
and  four  behind,  the  three  in 
nrmed  with  claws.  Th^hi  c 
mal  ear  is  capable  of  being  d 
jaws  are  each  furnished  with  a  row 
» of  whidi  are  produced  be  re  srsiii       1 

The  vent  islon^udinal^  1     le  b 

s  k  is  transverse.    The  ex  of  I  is 


t 

f  of  th( 
1,  wi 

ilooj 

Tl     t 

five 

r  ones,  only, 
clavicular  b 
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T 

ed  by  t     >1 
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The  species  are  iiilia- 


«    jtf  joiwer  jaw  produced,  and  ro- 
.  ^js  '4>p^r*     F<^et  half  webbed,  and 

^<iuac  broad  and  blunt.     Teetli  un- 
iide  of  the  lower  jaw  produced. 


««in  not  received  into  a  cavity  in  the 
f  dioog  the  sides.     Feet  webbed  and 


..     >.     CriKXidile.     Snout  oblong  and  flat. 
.^.     ^^.u.f'-ta  crocoiUlujf^  Lin. 

odvial.     Siiuut  produccil  and  rounded. 
.     M--«^      Lacerta  Gangclica.      Phil.   Traiii. 


..    ^^%<^*u:»  distinct  from   the  IkkIv.     Legs  de^ 

Vi.:i    14^:.^  .xj^insions  for  flight. 

^     '  V. .   .     I VogiMi.    On  each  side  of  the  body  there  is 

,,^^..w-*--xM>  ^"Jg»  scarcely  conntxjted  with  the  legs. 

.  -Of  k**'^^i  *>^  ^ho  first  six  false  ribs,  which,  instead  of 

v».ifc   %■-- '   vutKl  towards  the  belly  for  the  protection  of 

^    .**    a\H.vi\l   laterally  fnmi  the  body.     With   this 

^  ..^    \.»    t  ^w\4?»  the  animal  is  assisted  in  its  leap 

,.^     tv  X*  another.     There  is  a  long  throat-poucii 

_    u.i.*.  >iK»c<  i»iK»s  supported  by  productions  of  the  os 

^^^^.^      »>v  AVth  are  of  thriM?  kinds  in  each  jaw,— four 

^^.^    ni'  .^ix^s  and  twelve  grinders.     Three  .^^pecie* 


w.-    »•*• 
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eelitiite  of  lateral  expansions. 

iinushed  with  palatine  teeth.  Head  plated.  Throat 
a  dilatable  pouch.  Body  and  tail  with  imbricated 
a.  Thighs  with  gland^ilar  pores. 
I.  Iguana.  Body  and  Uil  furnished,  dorsally  with  a 
ituctinal  erest,  of  vertical  scales.  Laceria  Iguana. 
t  PoLYCHBDs.  Destitute  of  a  dorsal  crest  Laeerta 
moraUL 

esdtute  of  palatine  teeth. 

LA.)  Tail  covered  with  rings  of  large  sodes. 

[ead  enlarged  behind  by  muscles  of  the  jaws. 

L  Stellio.     Ear  surrounded  with  spines.  Thighs  des- 

e  of  glandular  pores.    Toes  long  and  pmnted.   Laeer* 

[eafl  ample.     Glandular  pores  on  thethi^s. 

k  CoBDYLOs.     Both  the  belly  and  back  covered  with 

i  of  scales,  many  of  which  are  spinous.     Laceria  cor- 

If. 

.  Mastigura.     Scales  of  the  body  small,  smooth,  and 

brm.     M.  spimpes. 

!!•)  Scales  of  the  tail  not  annulated. 

fades  on  the  backjbrming  a  crest- 

Irest  covered  with  scales.     It  is  supported  by  spinoiift 
xases  of  the  vertebrae. 

6.  Basilicus.     Basilisk.     Teeth  strong  ^and  ccnnpres- 
LacertaboMlicus* 

iieat  formed  of  single  scales.     Scales  on  many  parts  of 
body  carinated  and  pcnnted. 

7.  Cau)tes.     Crest  confined  to  the  back.     Laceria 
Hes. 
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528.  LoPHURus.    Crest  oontinaed  along  the  tail,  gmaig 
it  a  ocnnpressed  fonxi. 

m 

Bade  destihtte  qfa  crai.  The  head  is  enlarged  behiiiC^ 
by  the  maxillary  muscles.  ,     .*      v   t 

99.  Aqaua.  Scales  on  different  parts  of  the  body  tfo^-^ 
Otts.    Laceria  muricaia. 

80.  Tbapelds.    Scales  smooth  and  without  jpineii  .7* 

(A.)  Body  and  tail  nearly  of  the  same  thickness  thram^ 
out  Feet  imperfectly'developed^and  scarcely  fitted  fiv  ,««lk- 
Uigoraiding  the  animal  in  progressive  rootioiL  Ingesenl 
appearance,  the  species  resemble  serpents.    Scmamdm^ 

81.  SciNCUs.    Scales  r^^ularly  imbricated.    Thegenui- 
Seps  of  Daudin  differs  chiefly  in  the  superior  lei^;th 
the  body,  and  the  hind  legs  being  more  remote  from 
in  front. 

SS.  Chalcides.    Scales  square  and  formed  into  li 
There  are  several  qpecies  ea»ly  distinguished  by  the 
ber  of  the  toes  on  the  feet 

B.  Furnished  with  two  feet 

The  animals  of  this  group  resemUe  the  Scincusidc 
thdr  lengthened  form  and  imperfect  feet,  and,  by 
one  pair,  make  a  still  nearer  aj^roach  to  the  serpents. 

88.  BiPES.  Fore-feet  wanting.  Underneath  the  dft.tn 
the  rudiments  of  scapular  and  clavicular  bones  may  ^ 
detected.  The  species  of  this  genus  may  admit  of  sdH  fi*'* 
iher  division  fixmi  the  condition  of  the  toes. 

34.  Chieotes.    Hind-feet  wanting.    Laccria  bamJb^^ 
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XI.  Body  destitute  of  feet. 

OPHIDIA. 

Xn  this  division  of  Reptiles,  which  includes  the  See- 
K'XiTs,   the   skin  conosts  cUeAy  of  a  cuticle  and  co- 
cun.      The  cuticle  ediibits  conaderable  differences  in 
lidness,  and,  as  happens  to  the  lizards,  is  periodically 
off  and  renewed.    The  oorium  is  destitute  of  a  villous 
,  and  intimately  connected  with  the  muscular  web 
ndemeath.     The  appendices  of  the  skin  conast  exclu- 
iwdy  of  scales.     These  are  divided  by  naturalists  into  two 
onds.    The  true  scales  or  squama^  are  usually  produced 
ion^^dinally,  and  pointed  or  rounded  posteriorly.    They 
haTe,  in  general,  some  asperities  on  the  surface.     The 
tkiflds  or  scuUb  are  of  much  larger  dimenaons,  and  pro- 
duced transversely.    In  some  cases  they  embrace  the  whole 
^^  the  body,  forming  rings;  in  other  caaes^  ahalf  or4i  quar- 
^4)f  one  nde  only.     They  .usually  present  a  smooth  sur- 
^Mfe^  and  occur  chiefly  on  the  belly,  between  the  throat 
^  vent.    They  -differ  con^derably  in  number  in  different 
V^cics,  and  even  in  individuals  of  the  same  genus,  so  that 
^  diancter  fumidied  by  their  number  should  be  employed 
'^  caution  in  the  dtacriHiinaUon  of  speoes.    There  does 
^  appear  to  be  any  well  marked  secretion  from  the  skin, 
^  mxe  there  glands  from  which  it  could  proceed.   Between 
^  mose  and  the  eye,  indeed,  on  eadi  side,  there  is  a  bag 
^  ^^wumen  in  some  species,  not  unlike  the  bags  which  oc- 
^1^3^  the  same  portion  in  some  of  the  ruminating  animals. 
^^'*^,  however,  there  is  no  appearance  of  glandular  struc- 
^'^^^   yet  discovered,  and  the  cuticle  with  which  they  arc 
■*^0,  appears  continuous,  and  falls  off  along  with  that 
^a^cih  covers  the  rest  of  the  body.     Dr  Tvson  first  ob- 
^^cd  these  crumens  in  the  rattlesnake,  and  Dr  Russell 
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and  Sir  E.  Home  have  since  attended  to  their  rtmrtuT^ 
more  particularly  *. 

The  osseous  system  of  serpents  is  chiefly  characteriseC^ 
by  the  articulation  of  the  vertebrae,  the  number  of  ribe,  im^ 
the  absence  of  the  extremities.     The  head  is  comiectiJ^ 
with  the  atlas  by  a  single  tubercle,  having  three  articulir 
surfaces.     The  posterior  articular  surface  of  each  vertebra 
is  in  the  form  of  a  rounded  eminence,  which  is  received  in- 
to a  corresponding  depression  in  the  anterior  end  of  the 
ODC  which  follows.    There  is  thus  throughout  the  vertebral 
cdumn  a  series  of  ball  and  socket  joints^  admitting  a  great 
extent  of  flexure,  in  some  cases  restrained  by  the  qnnoiis 
or  airticular  processes.     The  ribs  in  some  spedes  amouoC 
to  nearly  three  hundred  pairs.     I'he  dorsal  extremities 
the  ribs  arc  enlarged,  with  a  terminal  depression,  whidi 
ccives  a  rounded  protuberance  of  the  vertebra.    Each  verte*^ 
bra,  therefore,  has  a  rib  on  each  side,  limited  by  a  modifiecl 
ludl  and  socket-joint.    These  ribs  are  not  continued  beyond 
the  anus.     They  qmbracc  a  great  part  of  the  sides, 


*  The  last  of  Uiese  observers,  when  considering  Uicir  use,  ollto  the 
■lowing  remarks  :    *•  As  amphiUous  animals,  in  general,  have  no 
wapfij  the  skin  with  moisture  from  within,  but  receive  it  by  comiiy  in 
tact  whh  nobt  substances,  it  is  jpossible  the  bsgs,  in  the  snake,  may  be  ^>P* 
plied  in  tliat  manner,  and  the  mare  so,  as  the  cuticulor  lining  afipetis 
feet    Another  peculiarity  is  renuulcable  in  snakes  ftimished  with  the 
described  above, -namely,  an  oval  oafity,  situated  between  the  bag  unS  **' 
eye,  the  opening  into  which  is  wttbin  the  inner  angle  of  the  eyelid,  aiitft  ^ 
reetcd  towards  the  cornea.     In  this  opening  there  are  two  rows  of  prc^j^^ 
tions,  which  appear  to  form  an  orifice  capable  of  dilation  and  coni 
From  the  situation  of  these  oval  caviticst  they  must  be  considered  as 
voirs  for  a  fluid,  which  is  occasionally  to  be  spread  o%'er  the  cornea; 
they  may  be  filled  by  t^e  falling  of  the  deai',  or  the  mt^sture  siiaken 
tlic^rasB,  through  which  the  snake  passes.'*- Phil.  Trans.  1804,  p.  74* 
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■Buiiale  iu  cartilaginoiis  processes  united  to  the  scales  of 
ebelly* 

The  progressive  motion  of  serpents  is  executed  by  the 
Mtance  of  the  ventral  scales,  which  serve  as  so  many  feet, 
k  body  18  raised  up  into  one  or  more  ardies,  and  then 
iddenly  unbent,  is  pushed  forwards,  the  postericw  edges 
*lha  scales,  opposed  to  the  ground  at  the  hinder  ex- 
coMty  of  the  circle,  offering  sufficient  resistance*  By 
alternately  elevating  and  unbending  the  body,  ser* 
move  in  their  characteristic  manner  backwards  or 
vvirds,  with  an  astonishing  degree  of  rapidity.  When 
.  their  utmost  qieed  they  appear  scarcely  to  touch  the 
mmd.  In  their  more  ordinary  movements,  the  ventral 
iito  or  scales  se^^e  as  feet.  These  scales  slide  under 
idi  other  by  a  kind  of  indunon,  so  as  to  permit  the  ven* 
liwurfaoe  to  shorten  or  lengthen  at  the  will  of  the  animal. 
9km  some  of  the  foremost  scales  are  pressed  on  the 
^MMnif  those  behind  are  brought  forward,  and  in  their 
Maupporting  the  body,  enable  the  fore  part  to  advance. 
^  qualify  the  scales  to  do  this  with  greater  advantage, 
^  are  connected  with  one  another,  by  means  of  muscular 
nsMls  and  a  longitudinal  band,  and  are  likewise  aided  by 
^  peculiar  mechanism  of  the  ribs.  These  last  we  have 
li  are  connected  with  the  ventral  scales  by  a  flexible  car- 
^ge.  They  are  capable  of  moving  cm  their  yertebral 
My  cither  ventrally  or  dorsally,  anteriorly  or  posteriorly, 
teae  motions  are  aided  by  the  muscles  which  are  inserted 
c>  them,  and  originate  in  ribs  contiguous  to  those  to  be 


Lacstioi  hat  remarked,  in  the  viper,  boe,  and  ratUcsnake,  that  there 
>^awily  two  ribt,  and  one  vertebra*  corresponding  to  each  shield  of 
^mBf.  In  one  small  group,  some  of  the  ribs  are  united  by  cartilaghious 
lections  OB  tiie  belly,  and  there  is  even  the  rudiment  of  a  sternum. 
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WMWurii  mid  ia  tbe  vertebrae.  Tb 
A  rainded  fimn,  but,  when  prepar 
tioVt  ^  Abt  aie  4niwii  aomewbat 
tb*  aealflt  of  the  belly,  and  by  mpv 
nody^  ghre  to  Ihe  mties,  with  whk 
^oiMiDondbiff  desiee  of  motioiL 
^mUnkm  to. the.  aciiles,  which,  dnt 

Hw  eh^g«hur  iiee  of  the  ribs  of  flod 
mmmotioDf  was  detected  by  the  i 
^^■yi^^|ii  eiuiloiiiical  exanuiiatiQO  of 
MMiaidgecfc  was  atill  farther  lUoa 
HmMMf  in  hb  dianction  of  the  Boa 

BoMdea  the  capabilities  of  cxecu 
tmaaj  aopents  can  twist  their  bodif 
trees,  or  sufier  a  considerable  porf 
this  attitude,  the  burger  kinds  are 
their  pny  passng  beneath,  such 
Sncli  animals  are  not  only  retar 
■■wianmodpd  by  the  foe  twistin' 
thair  body,  and  by  contractile  e' 

This  method  of  seizing  thi 
harger  kinds.    The  smaller  aor 
and  teeth,  toseiie  and  letain 
■nasfkafinn,  the  Cood  bong  s\i 
the  dentition,  the  under  ja* 
birds,  and,  like  these  anima 
niom  by  the  intenrentioa  o. 
diatum.    The  upper  jaw  i: 
head,  and,  in  some  specie 
at  the  point  of  junction. 
verir  wkie^  and  laiger  ai 
dinanr  uxc  of  those  devi 


•niLTram.  Ntv  111, 
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The  annature  of  the -mouth  is  of  two  kiDds^— -common 
Mlb|  and  poison  fangs.  The  common  teeth  form  a  angle 
gar  on  each  side  in  the  lower  jaw,  and  usually  a  double 
Dw  in  the  uf^wr.  The  external  rpw,  above,  is  connected 
•idi  the  maxillary  bone ;  the  inner  row  is  supported,  as  in 
sany  ^diesy  (m  the  palaUne  bones.  These  teedi  are  subu*. 
Ma  and  recurved. 

The  fcimmJbngSy  vulgiurly  termed  the  ^ti^,  are  confined 
o-the  upper  jaw,  and  occur  on  each  ade  towards  the  ex- 
■Inniy.     In  some,  the  fang  is  the  largest  tooth,  the  fore- 
■sK'in  the  row,  and  is  followed  by  several  common  teeth 
as  the  maxillary  bone.    In  others,  the  maxillary  bone  is 
dttremted,  and  the  deficiency  at  its  proximal  end  is  sup- 
((b1  faj  a  long  moveable  peduncle  destitute  of  teeth.    The 
htfjt  fiuDig  b. placed  in  this  short  maxillary  bone^  and  is 
liDowed  by  a  few  other  teeth  of  amilar  form.    These  fangs 
nn  Id  be  viewed  as  the  osseous  opemngs  of  the  ducts  from 
Ae  poisop-bags,  which  are  atuate  at  the  base.      They 
*—*t^n  a  tubular  cavity  from  their  base,  pasnng  through 
dbe  tooth  on  its  ecmvex  nde,  to  the  apex,  where  it  ends 
b  nnarrow  slit    When  the  serpent  bites  an  animal,  the 
paiaon  flows  from  the  bag  thioue^  ^^  ^^  ^^  ^^  bottom 
bF  the  wound,  where,  to  moft  advantage,  it  can  produce  its 
deleterious  effects.    Whether  this  dreadful  apparatus  of 
is  to  be  conodered  as  connected  with  the  digestive 
I,  as  an  instrument  for  conquering  the  prey,  and  ol>- 
_  fiood,  or  for  defenave  purposes,  has  not  been  satis- 
B^eiorily  determined.    The  latter  conjecture  is  the  most 
■l^usible. 

The  true  structure  and  mode  of  formation  of  the  poison 
^^igs,  appear  to  have  been  first  investigated  with  care  by 
"Cv  Smith.  He  found  that  the  poison  tube  was  formed  by 
^  fUd  on  tlie  surface,  the  edges  of  which  met  in  the  miil< 
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die,  but  continued  separate  at  the  point  and  baseof  thelooct 
The  hollow  in  the  middle  of  the  tooth  in  which  the  8ecied0| 
pulp  was  utiiate,  can  easily  be  traced  as  unconnected  wid 
this  tubular  external  fold.  The  same  observer  found  mm 
ral  of  the  common  teeth  having  the  rudiments  of  this  alar 
nal  groove  ^  It  is  usually  supposed,  that  upon  the  fin 
fangs  being  destroyed,  others  are  developed  to  supfdy  tha 
place.  There  is,  however,  some  difficulty  in  aooouoti^ 
for  the  manner  in  which  the  poiscm  duct,  in  sudi  cases^  ca 
change  ks  course.  It  is  probable  that  the  grooves  in  d 
adjoining  common  teeth  have  given  rise  to  the  opinisi 
More  accurate  observation,  however,  can  alone  detemil 
the  point 

The  poison  itself  has  much  the  appearance  of  oil,  fail 
in  its  genera]  properties,  it  resembles  gum.  Its  mrdn 
properties  continue  even  after  it  has  been  dried.  If  i 
b  instilled  into  the  wound,  in  any  quantity,  and  ento 
any  of  the  larger  vessels,  death  speedily  followa.  li 
other  cases,  there  is  previously  great  pain  produced^  di 
part  swells  and  becomes  discoloured,  and  exhibits  marka 
indications  of  violent  local  action.  The  virulence  of  tb 
poison  depends  not  only  on  the  qpedes  of  serpent,  but  a 
its  condition  at  the  time,  and  the  habit  of  body  of  the  aai 
mal  which  has  recaved  the  tnte. 

The  remedies  which  have  been  suggested  to  destroy  th 
influence  ct  the  venom,  after  the  bite  of  the  animal,  are  sa 
merous,  but  few  of  them  can  be  safely  relied  on.  SomeieooM 
mend  making  an  incision  into  the  port  wounded  by  the  tuiff 
and  sucking  out  the  venom  and  contaminated  blood.  Otha 
advise  the  unfortunate  patient  to  compress  the  part  by  G 


*  Mr  Smith  on  the  Structure  of  the  Poisonoub  Fangt  of  Serpenti,  PU 
Trans.  1818,  p.  47], 


reptii.es.  S85 

g^re,  and  thus,  by  retarding  die  circulation,  give  time 
fo  the  poison  to  become  diluted  and  neutralised  by  the  lo- 
al  fluids.  These  remedies  are  obviously  such,  as,  in  ordi- 
■■7  cases,  should  be  resorted  ta  On  the  other  hand, 
me  reocmmend  the  internal  and  external  use  of  ammonia, 
the  external  application  of  caustic  potash,  or  of  heated  tur- 
podne.  Many  vegetables  have  likewise  been  employed  as 
vddotes.  The  subject,  however,  though  one  of  great  inte- 
mt,  is  in  some  measure  unexplored,  and  can  only  recdve 
MeAd  illustration  finom  the  researches  of  those  who  reside 
ii  the  districts  where  the  larger  and  more  vemnnous  spe- 
oai  so  frequently  prove  destructive  to  human  life. 

The  Umgue  is  usually  slender,  divided  at  the  extremity, 

Md  dieathed  at  the  base.     The  ahmentary  canal  is  short 

ii  proportion  to  the  nze  of  the  body.     The  gullet  and  sto- 

iiKh  are  ci^Mible  of  great  dilatation,  to  receive  the  large  ani- 

iiils  which  are  swallowed.    Digestion  takes  place  slowly. 

Ike  fiver  is,  in  general,  uniform  in  its  appearance,  and  near- 

vtatire.     There  is  a  galUUadd^.     The  qpleen  is  of  a 

m^gdieiied  form,  and  placed  at  the  commencement  of  the 


The  heart  possesses  two  auricles  and  one  ventricle.  The 
Pottioo  of  blood  transmitted  for  aeration,  is  returned  by 
^  lystemic  v«n,  to  the  systemic  auricle,  from  this  it 
P^iiet  into  the  commcm  ventricle,  which  receives,,  through 
'^  ctlicr  auricle,  the  blood  returned  from  the  body. 

All  leipents  breathe  air.  Though  many  qpedes  can  dive, 
■l^^  are  compelled  to  return,  at  intervals,  to  the  surface  of  the 
r,  in  order  to  respire.  The  larynx  is  too  simple  and 
to  admit  of  the  existence  of  vcnce.  A  hissing 
*^^iid,  however,  can  be  produced.  The  trachea  is  a  mem- 
^''■^tiftoeous  tube,  terminating  dirccdy  in  the  lungs,  without 
'^  usual  bronchial  divisions.     The  lungs  are  single,  in  the 
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form  of  an  elongated  bag,  with  large  cells  on  the  wif^ 
This  bag  lies  in  the  cavity  of  the  abdomen. 

The  kidneys  are  lengthened  and  lobulated. 
terminate  usually  by  a  ainglc  orifice  in  the  ckaca,  in 
form  of  a  pa[HlIa  directed  towards  the  bag,  wUdi 
be  considered  as  the  bladder  of  urine.    This  bladdtf 
formed  by  a  fold  of  the  coats  of  the  intestine ;  it 
the  contents  of  the  ureters,  unmixed  with  the  fsoes. 

In  this  receptacle  the  urine  frequently  becomes 
sated,  and  is  voided  in  lumps  at  distant  intervals, 
have  frequendy  been  mistaken  for  fieces.     In  its 
state,  Dr  John  Davy,  to  whom  the  public  is  indebted 
several  valuable  observations  on  the  urinary  oigans  of' 
amphilna  *,  describes  it  as  of  a  butyraceous  oonsiatciiiee, 
oonung  hard,  like  chalk,  by  exposure  to  the  mr,  and 
osting  of  pure  uric  acid. 

The  reproductive  organs  of  serpents  present  few 
liarities.    The  external  organs  of  the  male  are  double^ 
short,  and  surrounded  with  brisdes.     These,  in  the 
snake  and  viper  are  bifid,  and  beset  with  brisdes.  They 
pear  in  a  pouch  near  the  anus.    In  the  female,  the 
openings  are  double,  corresponding  with  the  conditioB 
the  male  organs.     Impregnation  takes  place  internally- 
Some  sped^s  are  oviparous,  others  are  ovovivipaioiuk 
young  do  not  undergo  any  remarkable  metamorphosia. 

Serpents  arc  found  in  the  greatest  numbers,  both  in 
ference  to  spedes  and  individuals,  in  tropical  countries.  %  ^ 
such  regions,  likewise,  they  attain  the  largest  sue. 
species  are  found  in  the  temperate  and  colder  distrida. 
all  cases  they  seem  greatly  invigorated  by  heat,  and  in 
absence,  speedily  sink  into  a  torpid  state. 


•  PhiL  Tram.  1818,  p.  904. 
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Wherever  man  takes  up  his  abode,  there  the  serpents 

to  engage  in  an  unequal  contest,  which  ends  in  that 

^sstiiptttion.    Man  not  only  attacks  them  in  open  combat^ 

^vith  the  lance,  the  sword,  or  the  musket,  but  he  fidl» 

vmpon  them,  when  gorged  with  Pood,  and  prepared  only  for 

slumber,  or  when  in  a  lethargic  state  in  consequence  of 

«dd.    He  hkewise  drains  the  marshes  where  they  procured 

tlieir  food,  and  cuts  down  the  forest  to  which  they  were 

wtustomed  to  retire. 

Bat  while  man  is  their  personal  foe,  wages  against  them 
•  war  of  extermination,  and  thus  powerfuUy  influences 
their  geographical  distribution,  herecmTes  powerfiil  sup- 
port fipom  many  of  the  domestic  animals  which  accompany 
Um  in  his  <Usperaon  over  the  ^bbe.  The  hog  is  not 
ifraid  to  give  battle  even  to  the  most  venomous ;  and,  in 
geaeral,  comes  off  victorious.  The  goat,  likewise,  readily 
devonn  the  smaller  kinds  of  serpents,  and  hence  the  Gaelic 
piuverb,  ^*  Cleas  na  gaoi  ther  githeadh  nathraeh,^  fike  the 
ffittt  eating  the  serpent,— importing  a  querulous  temper  in 
the  audit  of  plenty  * 

\vhen  unrestrained  by  opp  ion  from  man,  and  the 
flfeyBcal  conditions  of  thd  1  they  are  well  qualified  for 
CKticnding  their  geograjdiical  lits.  Neither  forest,  moun- 
^^in,  marab  nor  rivulet,  ca  i  re  1  their  progress.  Almdst 
*U    the  species  can  swim,  many  of  them  m\h  great 

Indeed  it  is  prol     »le,  ly  of  those  sto. 

wMdi  have  been  pi  ,    r        ling  vati  tea 

ff  have  originated,  i  >f  some  of  the 

l^siger  serpents  at  sea,  wh     »      y  1     e  been  driven  by  ac- 
^<&cnt.    Some  of  the  Aaifl  ic      9       n  nost  constant- 

7  In  die  vraters,  ekber  fresh  or      :. 

Independent  of  the  daim  whidi  \    pents  have  to  our  no- 
es cuiistituliug  an  extensive  dii  if  the  animal  king- 


*  Ststlsticsl  Aoooant  of  ScoUuid,  VOL  zll.  p.  449. 


S88  PHILOSOPHY  OF   ZOOLOGY. 

dom,  Uiey  furnish  ao  iuterestiiig  subject  of  inquiry,  fitJ 

the  superstitious  opinions  which  have  been  entertained  ool 

ceming  them,  and  the  strange  properties  with  which  op 

dulity  has  invested  them.     It  is  not  our  province  to  give 

history  of  the  errors  of  the  human  mind,  when  untuton 

by  that  philosophy  which  gives  precedence  to  aociurate  ol 

servation,  but  to  unfold  those  characters  which  the  difi 

ent  groups  exhibit,  and  by  which  they  may  be  reoogmse 

In  tliis  inquiry,  it  is  indeed  painful  to  consider,  that  h 

man  ingenuity  has  hitherto  failed  to  convert  serpents  'wA 

any  thing  that  is  useful,— for  it  is  not  w<nth  while  to  n 

gard  them  in  this  light,  when  occasionally  fumisbii^aii 

past  to  a  few  naked  savages,  or  serving  to  amuse,  wIm 

dancing  to  the  signals  of  a  juggler,  before  a  few  indoki 

Asiatics.     It  is  still  more  painful  to  consider  the  destnn 

tion  of  human  life  by  their  venomous  fangs,  or  the  qiiMfc 

ty  of  misery  which  they  have  occasioned  to  those  who  hai 

survived  the  noxious  bite. 

Serpents  admit  of  a  very  natural  distribution  into  tm 
sections,  according  as  the  scales  on  the  belly  are  similar  € 
disomilar  to  those  on  the  back.  Other  charqicters  coneb 
tive  with  these,  intimate  the  propriety  of  the  arrangemesC 

A.  Serpents  wlifi  tl^e  Ventral  and  Dorsal  Scales  similar 

The  serpents  of  this  division,  whicli  are  destitute  o 
ventral  shields,  have  the  lower  jaws  intimately  united,  ani 
supported  at  the  base  by  two  ossa  quadrata,  which  are  artku 
lated  immediately  to  the  cranium.  The  upper  maxiUar 
bones  are  united  to  the  cranium  and  to  the  intermaxiUaiiei 
This  arrangement  limits  the  power  of  gaping,  or  cf  swal 
lowing  objects  larger  than  the  ordinary  aperture  of  tb 
mouth.  The  body  is  nearly  of  equal  thickness  at  both  ea 
tremities.     Progressive  motion  is  chiefly  accompGsbed  Ir 
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^Itetkling  the  arches  into  whidi  the  body  b  successively 
iv^WD.  The  body  can  advance  or  retreat  by  either  extre* 
njp  with  neariy  equal  readiness.  The  eyes  are  so  small, 
with  many,  they  have  passed  unobserved. 


^■»  Serpents  with  a  third  eye-lid. 

Xa  the  animals  of  this  group,  the  teeth  are  [smaU,  and 
Mttly  of  equal  ase.  The  tongue  is  notched  in  a  crescent 
nur.  The  ribs  are  more  or  less  united,  to  supply  the 
laoe  of  a  sternum.  When  irritated,  the  body  is  thrown 
f  the  muscles  into  a  very  rigid  state,  in  which  conditbn  it 
Peaks  into  fragments  by  the  slightest  stroke.  None  of  the 
considered  venomous.  The  condition  of  the  ru- 
of  some  of  those  organs  possessed  by  the  Saurian 
which  may  here  be  detected,  jusdfy  the  subdivi- 
of  the  three  genera  here  contemplated. 

(1.)  Traces  of  scapular  and  clavicular  bones  occur  under 
lie  skin.  There  is  hkewise  a  minute  sternum  and  an  im- 
MCbcI  pelvis.  Though  the  rudiments  of  the  exttemilies 
■i  be  detected  within  the  skin,  there  are  no  vestig^of  l^s^ 
^  fSMi  on  the  outside. 

S5.  OraisAvaus.  The  tympanum  is  externally  visible. 
%c  maxillary  teeth  are  conical ;  and,  besides  tliese,  there 
^  two  groups  on  the  palate.     O.  vcfitralU, 

8&  Akguis.  Snake.  The  tympanum  is  concealed.  No 
Ratine  teeth.  The  maxillary  teeth  are  compressed  and 
BCMfved*.    A.fragiUs. 

(S.)  No  vestiges  internally  of  pdvis,  scapula,  clavicle, 
^  ftenuim.  The  anterior  libs,  bowever«  are  united  by 
lig|ieiiipg  cartilaginous  productions,  which  serve  instead 
r%alfmmn. 

4|f.  AcoKTiAs.     The  teeth  are  conical.     There  is  the 
It  of  a  second  lobe  of  the  lungR.     A,  mdeagrit. 

VOL,  II.  T 


i^ 


S08  PHILOSOPRT  OF  ZOOLOOT. 

Hinder  part  of  the  body  and  tail  much  coiiipnise(t 
This  form  enaUes  the  spedes  to  swim  with  ease.  Thqr  fi». 
quent  arms  of  the  sea,  lakes,  and  rivers.  Head  oovend 
with  iarge  plates. 

48.  PsLAMis.  Hind  head  swdlen.  Scales  rather  seti- 
culated  than  imbricated.  Ventral  shields  minute.  P.  bkobr- 

49.  Hydbophus.  Head  not  swoUoi.  The  shiddiart 
more  distinct  than  in  Pelamis.     M.  mfspiswus, 

S.  Upper  maxillary  bones  destitute  of  commoQ  teedi» 
supporting  only  the  poison  fangs  on  each  ade. 

The  shields  efUire  on  the  bettifj  and  under  ihetaXthofmi 
iJie  vent. 

a.  The  entire  shields  under  the  tail  continued  to  the  o- 
tremity. 

Tail  furnished  with  a  rattle,  (crepitacuhim.) 

This  very  remarkable  organ  occurs  as  an  appendi^  to 
the  tail)  the  last  vertebra  of  which  is  enlarged  to  serve  aJ* 
mould  for  its  production.  This  vertebra  is  somewhat  coni- 
cal,, rounded  at  the  extremity,  subquadrangular,  with  dutt 
rounded  circular  ridges,  the  largest  of  which  is  next  the 
body.  The  first  formed  cup  of  the  rattle,  which,  in  fub- 
stance,  is  similar  to  the  scales,  exhibits  the  form  of  the  vert^ 
bra,  from  which,  however,  it  is  separated  by  » thin  mea- 
brane.  It  is  connected  directly  with  the  scales  on  the  hsAi 
and,  by  the  intervention  of-a  row  of  small  scales,  with  tbe 
shiekls  on  the  belly.  Thus  formed,  the  cup  has  three  ridges 
externally,  with  corresponding  grooves  internally. 

When  this  first  cup  has  arrived  at  maturity,  a  second 
b^na  to  form  underneath.  The  terminal  and  middle 
ridges  of  the  second  grow  within  the  grooves  of  the  middle 
and  baular  ridges  of  the  first.  As  these  ridges  of  tk 
second  increase  in  size,  they  push  from  the  vertebra  tbe 
first  formed  joint,  and  the  second  cup  appears  with  its  bia- 
lar  ridge,  only  visible  externally,  its  middle  and  tennioil 
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xansnA  by  the  basilar  and  middle  ridges  of  the  first. 
I>^  ttis  maimer  are  the  rattlea  formed  to  the  mimber  of 
tvidie,  or,  if  certain  relatioiiB  are  to  be  credited*  to  the 
nanber  of  twenty  or  even  thirty  cupa. 

J&8  the  nuddle  and  terminal  ridgeadf  the  last  fonned  cup 
rather  less  in  diameter  than  the  grooves  of  the  basilar 
middle  ridges  of  the  preceding  one,  in  which  they  are 
oontMned,  a  kind  of  ball  and  socket-joint  is  formed  at  each 
dk^vinon,  admitting  an  imperfect  degree  of  motion  when  the 
body  moves. 

Xach  cup,  when  covering  the  vertebra,  appears  to  iie 
loairished  in  the  same  manner  as  the  skin.    Whendetach- 
cd  fiom  the  vertelnra,  however,  though  still  connected  with 
Aie  last  formed  one,  it  dries  and  becomes  britde  and. elastic. 
WIm  the  serpent  moves  its  body,  the  cups  of  the  rattle, 
Gkewiie  movii^  upon  one  another,  make  a  noi9e  not  uik- 
Vkm  the  folding  of  dried  parchment.    This  noise  is  fSaidto 
beaaffiUe  at  the  distance  of  twenty  yards,  and  is  thus  use- 
Ad  in  giving  warning  of  the  approach  of  the  destructive 
i^Bptile  to  which  it  is  attached.    As  the  cups  of  the  ratt]^ 
^i>Qsiit  merely  of  dried  matter  which,  in  the  dry  seasoi^  is 
(■^OQ^t  into  a  condition  to  make  a  noise  when  the  animal 
^^Q'vei,  so,  in  like  manner,  under  the  influence  of  external 
otiimstaiioes,  the  rattle,  in  the  wet  season,  b  soft  and 
■ute. 

It  doea  not  appear  to  be.as  yet  determined,  whether  a 
^^^  cop  is  formed  irith  each  renewal  of  the  skin,  or  whe- 
^w  the  succession  of  the  cups  takes  place  in  a  different 
^der.  The  number  of  cups  found  in  a  rattle,  can  scarcely 
"^  considered  as  the  number  which  have  actually  been 
■i'Viiied,  but  merely  «s  the  number  of  those  which  have 
^^ved  aoddents.  There  are  two  nasal  bags  or  crumeiis, 
^d  two  scent  bags  at  the  vent 
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50.  Caudisona.   Rattle-gnakc.    Theheadinthbgcn^^ 
(the  title  of*  which  is  derived  from  the  old  trivial  nane  ^^ 
this  most  remarkable  qpedes),  is  covered  with  scales  moLM^ 
lar  to  those  on  the  back.     C  korrida,     Boquira. 

51.  Crotalus.   Millet.   Head  covered  with  large  platan- 

Tail  destitute  of  a  rattle. 

52.  ScYTALus.     Destitute  of  nasal  bags.     The 
of  this   genus,   natives    of    India,   are    but  imp^ectl, 
known. 

&  The  entire  shields  under  the  tail  not  continued  to 
extremity. 

58.  AcANTHOPHis.     Shields  double  towards  the 
mity  of  the  tail,  which  terminates  in  a  sfunoua 
There  are  two  fspede^  A.  palpebrosusj  and  J.  BrammL 

54.  Langata.     Shields  behind  the  vent,  formbg  rii 
which  surround  the  body.     The  under  side  of  the  tail 
wards  the  extremity,  covered  with  small  scales, 
produced.    L.  nanUa. 

Shields  behind  the  vent  divided, 
A.  Tail  round. 

a.  Head  behind  larger  than  the  neck. 
Head  furnished  with  crumcn% 

55.  Tbigokocephalus.  Head  much  enlarged 
Tail  frequently  armed  with  a  spnous  process.  7*. 
laius. 

Destitute  of  crumcns. 

(a.)  Hind-head  furnished  with  a  hood. 

56.  Naja.     Head  covered  with  large  plates.     N.  I 
.cem^. 


*  When  the  aoimali  of  Uib  group  Arc  irritated,  the  slun  oo  the 
expanded  and  drawn  forwaida,  and  ajipcars  behind  the  head  as  a  ktmK      ^ 
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J6.  Hind-head  destitute  of  a  hood. 

410.  Furnidied  with  cuticular  i^fqpendices  on  the  forehead. 
47.  Ckkastes.  Scales  on  the  head  similar  to  thoseon 
back.    C  vu^aris. 

U.  Fore-head  destitute  of  appendices. 

Head  covered' with  small  plates. 

£8.  Chxrsea.    Aeqping.     Head  covered  in  (he  middle 

three  fdates.     C  vulgaris. 
S9l  Hbmachatus.     Head  covered  with  four  rows  of 

plates.     H,  vulgaris. 


Head  covered  inth  common  scales. 

60.  CoBBA.     Scales  on  the  head  carinated.    The  head 
y  from  the  eyes  to  the  snout,  subtriangular.  C  airopos. 

61.  ViPERA.     Viper.     Scales  on  the  head  rough.     V. 
Common  viper  or  adder. 

&  Head,  behind,  of  the  same  size  as  the  neck. 
"X^bis  uncommon  narrowness  of  the  head  arises  from  the 
"^OR-tiiess  of  the  OS  quadratum,  and  the  osseous  peduncle 
Y   '^rhich  it  is  umted  with  the  skull.     The  power  of  swal- 
^^mng  large  objects  is  consequently  limited,  b&  the  jaws 
but  little  motion. 
Elaps.     Head  covered  with  large  plates.    JEJ.  lac- 
Milky  viper. 

.  Tail  compressed. 
.  Platurus.     Head  covered  with  large  plates.     P. 


This  mockm  b  pmduced  by  tlie  cuticular  muscles  of  Uie  neck  aided 
^  ^i>e  moveable  libs.  This  mechanism,  as  displayed  in  the  common  cobra 
^i  <rsapcl|o,  is  exhibited  by  Sir  ETiaARo  Hour,  in  his  '*  Lectures  on  Compa- 
rative Anatomy/*  vol.  II.  tab.  u.  iif.  it. 
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50.  Caudisona.    llattlc-snukc.     Th« 
(the  title  of  wliich  is  derived  from  the 
this  most  remarkable  s{KH:ies),  is  cover 
lar  to  those  on  the  l)aek.     C.  horrUh 

51.  Crotalus.    Millet.    Ileadec- 
C,  vtiliaris. 

Tail  destitute  of  a  rattle. 

52.  ScYTALis.     Destitute  c»' 
of  this   genus,    natives    of    I 
known. 

A.  The  entire  shields  un< 
extremity. 

53.    ACANTHOPIIIS.       > 

mity  of  the  tail,  wliieh 
There  arc  two  species.    • 

54.  Lang  AT  A.     Sh 
which  surround  llie  1 
wards  the  extremi?* 
prochiced.     L.  Jias' 

Shields  bvh'mil  ' 
A.  Tail  rounc' 
a.  Head  Ix^irn- 
Head  fumi-'?^ 

55.  Tbico' 
Tail  frequent! 
latiis. 

Destitijt. 
(«.)  I! 
5(i.   N 


'  *v 


:i   proji 


» "^ 


ccns 


V.  ith  lungs. 

•  hags,  with  the  walls  im- 

Frce  air  is  respired  io 

■  \  excluded  from  the  egg* 

::Mbriated  processes  on  each 

jc  the  l)ase,  which  jcr\'C  as 

.  >v  cartilaginous  ardies.    At 

V  !,   n  the  adult,  is  the  aperture 

^  'rt:idies,  is  imconnected  with.ihc 

J.  .sTtii^ii^'s  maturity,  the  connccti(m 

i\\kk  •>  cslablisheil ;  the  lungs  bo- 

^  .  •«  'Kuvhial  ciU'iilagescoiilesce,  and 

•***v  ipinial,  if  it  resides  in  the  wa- 

,vJ*jiN»  A'  come  to  the  surface  to  re- 


\'. 


fXpi'i 


vf       *l\v<  destitute  nf  claws. 

!•.    I'.i  t.Ki      TIk'  tail  nupxi.  in  ilu- 
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State.  Ijocetia  Salamandra-  The  spedes,  the  type 
i  genus,  b  ovoviviporous,  and  the  sexual  impr^nation 
emal* 

.  Tbitok*  Eft.  Tail  compressed  in  all  stages  of 
growth.    Lacerta  pahutris. 

le  males  in  spring  are  furnished  with  a  divided  mem- 
loeous  dorsal  crest,  whidi  disappears  after  the  business 
9creat]on.    The  species  are  imperfectly  determined. 

ei  ddy  two  in  number.     Toes  with  daws. 

w  SiKBNA.     Toes  four  on  each  foot     Sirena  lacerii^ 

lat  this  animal,  in  its  adult  state,  k  destitute  of  gills, 
be  safely  inferred,  by-  a  comparison  of  the  obser- 
ns  on  its  internal  structure,   made  by  Huktkb^, 
the  excellent  account  of  the  structure  of  the  Apneu- 
I  or  Proteus,  by  Configliachx  and  Ruscomi.    The 
hiding  observations  of  these  observers  are  so  remark- 
interesting,  that  weconsider  no  apology  due  fcNrinsert- 
tbem  in  this  place,  as  they  are  given  in  the  Edinburgh 
wophical  Journal,  vol.  v.  p.  104. 
Having  thus  terminated  the  anatomical  description 
le  Proteus  Anguinus,   we  proceed  to  examine  the 
following  questions ;  ^f«/.   Whether  it  be  true,  as 
If  believe,  that  tins  reptile  can  resfnre,  at  the  same 
I  by  giUs  and  by  lungs  ?    Secondh/y  If  the  Sirena 
Una  b  to  be  regarded  as  a  larva  or  a  perfect  ani- 
^     To  determine  these  questions,  it  will  be  necessary  to 
[Mune  the  branchial  structure,  the  organs  of  drculation, 
the  supposed  lungs  of  the  proteus,with  the  correspond- 
parts  in  the  sirena  and  in  the  larvst  of  the  salamander 
of  frags. 


*  PhiL  Trans.  1766,  Tab.  ix.  p.  189. 
•f  Fhil.  Trans.  1766,  TaU  is.  p.  307. 
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With  respect  to  the  branchial  structure,  there  is  . 

ouurkable  difference,  not  only  as  to  form,  but  to  tex 

between  the  arches  of  the  proteus,  and  those  of  the  i 

and  larvae  abqye  mentioDed.  '  In  the  siren  and  larv» 

branchial  arches  are  four  on  each  side,  and  their  ma 

are  furnished  with  small  pmnts,-— in  the  proteus,  then 

but  three  or  each  side,  and  these  are  smooth.    The  u 

of  the  proteus  have  an  osseous  structure,— those  of  thi 

ren  and  larvae  are  cartilaginous.     This  difference  did 

escape  M.  Cuvier,  who,  speaking  of  the  proteus,  i 

'  Tappareil  osseux  qui  porte  les  branchies,  est  beam 

plus  dur  que  ne  Tavons  trouve  dans  \asirene,  et  dansf 

loU:^  and  in  his  anatomical  description  of  the  latter  aai 

he  farther  says,  ^  Fappareil  qui  suppofie  les  brmM 

de  grands  rapports  avec  cehii  de  la  sirene,  et  je  cro»  < 

lors  de  la  metamorf^ose,  il  en  reste  une  partie  pour  fix 

Tos  hycade  de  la  salamandre.^     Now,  if  the  branchial  av 

of  the  nren  be,  as  M.  Cuvier  asserts,  entirely  cartili^;in 

although  the  cranimn,  the  lower  jaw,  and  the  vertebm 

perfectly  ossified ;  and  if  these  arches,  both  in  fcnn 

number,  be  similar  to  those  of  the  (UcoloUj  which  M.  Cm 

himsdf  regards  as  a  larva,— may  it  not  be  presumed 

the  former  animal  is  a  larva  also  ?     If,  farther,  the  b 

chial  arches  of  the  tRt>teus,  which  is  aperfifd  animal 

osseous,  and  entirely  different  from  those  of  the  sireo 

all  the  larvae  hitherto  known,  have  we  not  in  these  fi^ts 

Btrraigest  reasons  for  r^arding  the  siren  as  an  Mtpet 

animal,  and,  therefore,  essentially  different  from  the  ] 

teus? 

**  With  regard,  next,  to  the  organs  of  circulation,  tl 
are,  in  the  larvae  of  the  frog  and  salamander,  as  many 
terics  given  off  on  each  side  by  the  trunk  that  springs  fi 
the  heart,  as  there  are  branchial  arches,  viz.  four.  In 
siren  and  axolotl  (which  have  also  ciglit  branchial  arclH 
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M.  Cuviju  speaks  only  of  six  arteries,  tliree  on  eacli  side, 
going  to  the  jplls ;  but  as,  by  the  aid  of  injections,  we  have 
fitindy  8^y  the  authors,  that,  in  the  larvae  above  named, 
dieie  are  eight  vessels,  and  that  the  artery  which  runs  along 
ihe  intericv  arch  of  each  side,  and  which  M.  Cuvusr  has 
not  seen,  is  that  which  in  process  of  time  becomes  the  pul- 
monary artery,  so,  guided  by  analogy,  we  hold  it  for  cer- 
tain, that,  as  the  siren  is  furnished  with  eight  branchial 
entirely  similar  to  those  of  the  other  larvae,  there  are 
ei^t  arteries,  four  on  each  ude,  corresponding  to  them, 
proceeding  on  this  opinion,  we  may  remark  a  striking 
in  the  circulating  system  of  the  siren  and  protcus, 
the  artery,  properly  called  Pulmonary,  which  is  found 
in  die  nren  and  larvae  above  mentioned,  does  not  exist  in 
pioteus.    Doubtless  in  theproteus,  the  air-bladder,  Uke 
other  part  of  the  body,  is  duly  supplied  with  blood ; 
l*ut  the  blood  sent  to  it  b  furnished  by  an  artery  coming 
^^9  on  each  side,  from  one  of  the  aortic  trunks,  and  which 
*>tery,  descending  along  the  canal  of  the  bladder,  gives  to 
^  9i  branch,  and  is  then  continued  to  the  ovary  or  testicle 
^  each  sex  respectively. 

**  Besides  these  differences  in  the  arterial,  there  ore  others 

in  the  venous  system ;  for  the  vessel  which  returns  the 

olood  from  the  air-bladder  of  the  proteus,  does  not  empty 

^^>elf  directly  into  the  cava  or  the  auricle,  as  is  observed  in 

<^^her  reptiles ;  but  into  the  vein  which  carries  back  the 

°)oQd  from  the  oi^^ans  of  generation,  which  itself  enters  the 

c>^a  above  tb^  middle  of  the  kidney ;  hence  in  tlie  proteus, 

Qoi  only  the  true  pulmonary  artery,  but  the  vein  also,  is 

^uuing.     This  anatomical  fact,  ascertained  by  repeated  in- 

K^uona,  might  alone  be  su£Scicnt  to  demonstrate,  that  the 

t^>o  air4dadders  with  which  the  protcus  is  furnished  arc 

'^  true  lungs :  but  as  some,  perhaps,  may  not  yield  to  the 
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b.  Serpents  destitute  of  a  third  eye-lid. 

The  serpents  of  this  division  are  likewise  destitute  of  ^ 
Testiges  of  sternum,  pelvis,  or  shoulder-hones  ^  neitber  ^ 
die  ribs  unite  to  complete  the  circle. 

(a.)  Body  covered  with  scales. 

Scales  in  rings. 

38.  Amphis&ena.  Scales  quadrangular, and^disposedEo* 
drcular  bands  round  the  body.  Before  the  vent,  there  is  ^ 
row  of  perforated  tubercles,  the  opemngs  of  esxsn^ary 
ducts.  Oviparous.  A.Jiiliginosa. 

Scales  imbricated. 

S9.  TrPHLOFs.    Scales  small  and  placed  in  an  imbriottft^ 
ed  order.     Snout  depressed  and  produced.    'Tongae 
and  forked.    7*.  Imnbrtcdlis. 

40.  ToRTBix.  Ventral  scales  slightly  enlarged, 
thick  and  short     7*.  scytale. 

(A.)  Body  uniformly  covered  with  tubercles. 

41.  AcBocHORDUs.    The  tubeix:les  may  be  viewed  i 
difications  of  scales.     They  have  each  three  ridges, 
top  of  the  head  is  fat,  and  covered  by  small  imi 
scales.    A,  Javenerms. 


B.  Serpents  with  the  Ventral  and  Dorsal  Scales 

The  ventral  scales  of  this  division  constitute  those  diid^S* 
or  scutse  which  have  been  already  described.  The  lam^^ 
jaw-bones  are  loosely  connected,  and  the  ossa  quadiata  ba^^'^ 
a  free  motion  on  the  skull,  or  are  supported  on  ** 

nous  or  osseous  peduncles.     The  upper  maxilhuies 
likewise  loosely  connected  with  the  skull  and  the  inU 
buy  bones.    This  ocmdition  of  the  jaws  increases  greitSj 
the  power  of  g^frnig,  and  enables  the  serpents  to  take  m^^ 
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the  mcNithy  it  escapes  rapidly  through  the  branchial  aper- 
ittt :  nor  ia  there  any  ground  for  believing  thai  any  pov- 
^  of  it  enters  the  very  narrow  dink  of  the  glottis  to  pass 
lathis  cavity,  and  from  then  ethrough  the  two  membran- 
is  canals  to  the  air-bladders.    No  muscular  structure  suit* 
L  to  produce  such  effects  eusts,  and  the  fine  membranoiis 
luds^  subject  to  comfuression  evary  instant  from  the  stor 
idly  altogether  unfit  them  for  performing  the  office  oi  air- 
bea  or  hnoncln.    In  all  reptiles  that  respire  air,  the  struc- 
ro  af  the  organs  is  such  as  to  permit  free  inspiration  and 
piration,  however  diff<»nent  the  form  may  be ;  but  in  the 
oleus,  the  want  of  ribs  and  diaphragm,  the  fact  that  the 
Miik  do  not  open  into  the  mouth,  the  extreme  narrow- 
■a  of  the  aperture  termed  gloMsy  and  the  narrowness^ 
^gth,  and  oompresubility  of  the  air-tubes,  all  shew,  that 
I  tlua  animal  none  of  those  arrangements  exist,  which  na^ 
ire  has  instituted  with  such  great  solidtude  and  skill  in 
ther  reptiles,  to  carry  on  with  ease  and  certainty  the  re- 
pBialory  function.  But  it  is  needless  to  multiply  argumoits, 
a  prove  that  the  air-bladders  of  these  animals  in  nowise 
crfbrm  the  office  of  lungs,  since  it  has  been  already  shewn 
hat,  when  taken  out  of  the  water,  they  die  just  as  fishes 

**  M.  CuviKB  justly  observes,  that  those  animals  can  alone 
le  deemed  truly  amphibious,  ^  qui  respirent,  k  la  fbis,  Tair 
dastique  en  nature,  et  celuiqui  contient  Peau  f  and  he  then 
{oeaon  to  state,  that  the  nrena  laeerOna  respres  through 
Is  whole  life  by  lungs  and  by  g^lls,  and  is  therefore  a  per- 
aanently  amphibious  animal ;  but  that  the  larvse  of  other 
tpljie^  make  use  of  these  two  differait  organs  only  fcnr  a 
hort  period,  and  are  therefore  only  tempcnrarily  amphibi- 
UB.  With  all  due  respect,  however,  to  so  great  a  soolo- 
^flt,  we,  say  the  authors,  are  of  (qnni<»,  that  before  pro- 
loundng  the  siren  to  be  permanently  aaipbibious,  it  would 
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have  lieen  proper  to  have  made  upon  it,  or  upon 
frfuch  resemble  it,  experiments  nmilar  to  those  we 
made  on  the  proteus.     If,  in  his  researches  irith 
ambiguous  reptiles,  he  had  not  contented  himsdf  widi 
mining  only  ih&r  skeletons,  but  had  examined  abo 
taroa  of  the  salamander,  while  yet  alive,  we  are 
his  investigations  would  have  conducted  him  to  opiniaiis 
tirely  opposite  to  those  which  he  has  been  led  to  taasL 
^*  In  our  investigations  on  this  pcnnt,  we  have  diiected 
attention  to  the  above  mentioned  larvae,  to  observe 
larly  the  changes  which  occur  in  their  intimate 
when  they  are  transformed  intoperfici  ammah. 
the  siren  and  these  larvse  there  is  the  greatest 
not  only  in  regard  to  the  structure  of  the  brandnal 
but  also  to  the  nostrils;  for,  in  the  siren,  as  well  as  in 
larva?,  the  nostrils  do  not  open  into  the  mouth.     This 
cumstance  prompted  us  to  examine  the  condition  of 
bones  of  the  face  in  these  larvae,  and  we  have  thereby 
tisfied  ourselves,  that  the  larvae  of  the  salamander  is  unalsB 
to  breathe  by  lungs,  until  the  maxillary  bones,  the 
matic  arches,  and  the  palatine  bones  are  sufBdently  cS< 
veloped  to  form  the  canal  of  the  nostrils,  in  such  a 
that  its  posterior  extremity  may  open  into  the  mouth. 
tore  this  canal  is  so  formed,  these  larvae  are  unable  to 
atmospheric  air,  and,  if  taken  out  of  the  water,  they 
soon  die ;  and,  therefore,  guided  by  analogy,  we  indine 
believe,  that,  to  the  siren,  whose  nostrils '  ne  p6ikrent 
dans  la  bouche,^  the  same  things  ought  to  happen.     M 
over,  as  its  lungs  are  amilar  in  all  respects  to  those 
salamander,  and  are  furnished  with  a  true  glottis, 
farther  of  opinion,  that  the  aren  is  the  larva  of  some 
tile,  the  gsxix^  of  which  is  as  yet  imknown,  and  which 
differ  from  its  larva  in  not  possessing  gills,  and  in 
trunk  somewhat  Idbger. 


BEPTILE^.  SOS 

Ve  consider  that  the  pcurteus  is  not  an  amphibious  ani- 
imng  a  double  drculationy  as  some  have  maintnned, 
perfect  repHky  different  entirely  from  all  others.  It 
ptile,  in  respect  to  its  having  a  single  circulatian,  and 
I,  in  r^ard  to  its  mode  of  respiration,-4n  other 
I  h  b  a  reptile  which  resjnres  air  mixed  with  water, 
others  resjnre atmospheric  air:  so  that,  were  itallow- 
>  revive  the  old  idea  of  a  chain  of  beings,  the  proteus 
be  regarded  as  the  link  which  would  connect  reptiles 
ishes.'* 

I  Grills  permanent 

ere  are  no  lungs,  but  in  the  situation  which  they  oc- 
in  the  preceding  group,  there  are  two  bags  with  sim* 
embranaceous  walls. 

Afnxumona.      Feet  four,  with  three  toes  before 
pro  behind. 

e  only  wdl  characterised  species,  is  the  A.  anguinay 
1  inhid)it8  the  waters  of  subterranean  caverns  in  Car- 
in  Germany,  where  it  live»  exdoded  from  the  light, 
^us  to  which  it  belongs,  has  been  usually  dencnni- 

Proteus,  which  we  have  ventured  to  change  for  ano* 
itle  expresave  of  the  want  of  lungs.  The  term  Fro- 
lad  been  long  preoccupied,  as  the  name  of  a  genus  of 
Nry  animals,  remarkable  for  the  mutability  of  their 
U  two  species  of  which  are  delineated  by  Muilbs,  in 
jiimalcula  Infusoria,  Tab.  II.  Fig.  1.-12.  and  1S.-1& 
les,  the  reptile  under  consideration  is  nowise  remark* 
for  mutability  of  form. 

Destitute  of  a  tail. 

:iis  section  includes  the  different  kinds  of  IMgs  and 
».  The  eggs  arc  fecundated  as  they  are  deposited. 
f  are  surrounded  by  a  glaire,  which  has  properties  in- 
ediate  between  gelatine  and  albumen,  and  which  in- 
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creases  greatly  in  bulk  when  placed  in  water.     The 
stance  termed  skxT'-shot^lbf^  is  ocmsidered  as  tliia 
brought  into  that  state  by  aft    \  having  been  swalknrad 
a  bird,  and  the  warmth  and  moisture  of  the 
making  the  jelly  in  the  oviducts  expand  so  much,  that 
bird  IB  obliged  to  reject  it  by  vomiting  ^.    The  young    cr 
iadpckij  as  they  are  tenned,  lose  the  tail,  gills  md  beaki^ 
and  acquire  four  l^gs,  when  they  reach  a  certain  perio4 
and  exchange  a  dwelling  in  the  water  fir  a  rendmoe  ca 
land*    At  the  period  of  this  change,  the  intettiiMt  am 
loaded  with  fat,  which  Sir  E.  Home  considerB  as  destined 
to  furnish  materials  for  the  development  of  the  parte  vfckli 
takes  plaoef .    The  thumb  of  the  male  during  the  sbmb 
of  sexual  interoourse,  is  furnished  with  an  enlarged  knok 
The  urine  b  watery,  and  contains  urea  }. 

Jaw9  and  pakUe  furnished  wUh  iee^    The  skiv  i» 
smooth,  and  the  hind-legs  are  longest. 

68.  Htla.  Tree-frog.  Extremities  of  the  toes  exptfid^ 
ed,  with  suckers  beneath. 

The  species  are  numerous,  and  dimb  trees  in  search  " 
insects.  The  male  has  a  throat^bag,  which  is  filled  ww 
air  during  croaking. 

09.  Rana.  Frog.     Toes  simple.    The  male  has  ch^^ 
bags,  which  are  filled  with  air  during  croaking. 

The  common  frog  is  the  tjrpe  of  the  genus.     The  qm'^^ 
is  depoated  in  masses.     The  adult  animals  leq>  easi^lf- 
Acoording  to  old  Walton,  *^  the  mouth  of  the  frog  UM^f 
be  opened  from  the  middle  of  A|Nril  till  August,  and  tl*^** 
the  frog^s  mouth  grows  up,  and  he  continues  so  for  at 
six  months  without  eating  Ij."^ 
^ 

•  Set  PldL  Trans.  ISIO,  p.  9lf.  ind  tl7. 

t  Phfl.  Trans.  181S,  p.  SOI.  $  Phil.  Tnws.  18SI,  ^  IS. 

Jl  The  complete  Angler.    Baostir*!  8d  EdJtIon,  London,  18I5»  p. 
^ee  likewise  Pemvaiit,  Brit.  ZooL  voL  iiL  pu  11. 
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destiHOe  qfieeih.    Body  warty. 
B.  Bupo.     Toad.     Tongue  short  and  thick. 
lie  oommon  toad  (which  the  ignorant  and  the  preju- 
I  peraecute,  though  harmless),  is  the  type  of  the  genus. 
9  deposited  in  chains. 
I.  PiPA.    Mouth  destitute  of  tongue. 
lie  Bana  Pipa  b  the  tjrpe  of  this  genus.     The  toes  on 
fiKeieet  are  divided  into  lobes  at  the  extremity.    The 
I  tae  fecundated  externally,  when  they  are  collected  by 
Bale  and  spread  over  the  back  of  the  female,  to  whidi 
radhere.  The  skin  of  the  latter,  by  degrees,  forms  a  cell 
•d  eadi  egg,  in  which  it  remmns  until  hatdied ;  and 
I  die  young  do  not  quit  the  cells,  until  they  pass  from 
tadpole  state.    The  analogy  of  this  arrangement  of  the 
reductive  system,  to  the  condition  of  the  marsupial  qua- 
peds,  is  very  remarkable. 


of  feet 

n  Cecilia.  Eyes  obscure.  The  absence  of  scales, 
(  cap>«haped  v^tebrae,  the  shortness  of  the  ribs,  the 
MQoe  of  the  os  quadratum,  and  the  aimplidty  of  the 
nt,  intimate,  that  this  genus  should  not,  as  heretofore, 
iiidiided  among  the  Serpents.  Several  species  have  been 
temiiiied. 


FISHES. 

"destitute  of  a  systemic  heart. 

^  fishes  are  destined  to  reade  constantly  in  the  water, 

^  ^hole  organization  is  suited  to  a  residence  in  that  elc- 

%  and  exhibits,  in  the  greatest  perfection,  those  com- 

'^'^^■^  which  arc  suitable  to  aquatic  animals. 

^^  It.  u 
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The  Skin  of  fishes  oonasts,  as  in  the  other  Tertebral 
mals,  of  a  true  skin,  a  rete  muoosum,  and  a  cuticle.    n& 
earium  is  remarkably  thick  in  those  qiecies  which  bgre 
small  scales ;  while  in  those  which  have  laige  acaki^  it  fe* 
quently  assumes  the  appearance  of  a  thin  memhrane.  bu 
much  more  closely  attached  to  the  muscles  in  this  tiibe 
than  in  any  of  the  other  vertebial  animala     This  otgUi  in 
the  cod,  for  example,  connsts  almost  entirely  of  gelndne, 
and  is  much  esteemed  as  an  article  of  food,  and  is  usedib 
in  fining,  as  a  substitute  for  isinglass.    EeUakina  ave  Eb- 
wise  used  in  the  manufacture  <^  si2e,  in  oonsequeBceof 
the  gelatine  whidi  they  contain.    There  is  no  appmwff 
0f  the  corpus  papillare  or  villous  surface.     The  nmeoui 
web  is  remarkable  for  the  brilliant  tints  which  it  cdafaito 
in  many  species^  communicating  to  the  incumbent  ieil» 
their  peculiar  lustre. 

The  cuticle  appears  in  fishes  in  a  soft  state,,  and,  in  miDy 
instances,  is  a  simple  mucous  substance  enveloping  tb^ 
body.   It  is  detached  at  certain  seasons  of  the  year  in  htg^ 
pieces.    The  scales  are  implanted  in  this  layer,  and^  m  tki^ 
position,  the  facility  with  which  they  are  reproduced,  andtb^ 
purposes  which  they  serve,  resemble  the  hairs  on  the  aldnio* 
quadrupeds.   They  cover  the  body  of  fishes  like  tiles  on  tb^ 
roof  of  a  houscj  pointing  backwards.     The  posterior 
which  in  general  is  free,  is  usually  crescent-shaped, 
in  some  q)edes,  and  smooth  in  others.  By  means  of  a 
longitudinal  ribs  may  be  perceived  finely  decussated  fay 
verse  striae.     These  ribs  sometii  les  radiate  from  the 
and  the  crosnng  strise  are  con    ntric.    Whenmaoetated 
weak  adds,  they  are  found  to  consist  of  alternate  lajen 
membrane  and  phosphate  of  lii  e,  and  hence  are  sujijiu*^'" 
to  increase  in  every  direction   by  the  addition  of 
layers.' 
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tead  of  imbricated  scales,  some  fishes  are  protected  by 
s  plates^  covered,  like  the  scales,  by  the  cuticle,  and 
iting  an  even  surface.     Among  some  of  the  sharks, 
i  Squalus  acatUhiiu^  instead  of  scales  there  are  flat, 
bristly  laminae ;  and  in  the  remora  there  are  hard, 
L  tubercles.     These  osseous  plates  in  the  sturgeon,  re- 
e  in  shape  the  shell  of  a  limpet, 
e  naturalbt  employs  the  appearances  exhilnted  by 
no,  surface  and  uze  of  the  scales,  as  a  character  in  the 
nination  of  nearly  allied  species,  although  the  dispo- 
of  the  longitudinal  and  the  transverse  rays,  together 
the  condition  of  the  margin,  would  furnish  more  per- 
Dt  marks.    The  scales,  in  the  description  of  a  fish,  are 
iae  con»dered  in  regard  to  their  adhe»on  to  the  skin, 
;  some  scales,  which  adhere  but  slightly,  are  said  to  be 
woia ;  while  others,  which  cannot  be  rubbed  off  but 
difficulty,  are  termed  tenadous  or  adhesive, 
ndes  the  scales  many  fishes  are  furnished  with  spin- 
Processes.  These  sometimes  accompany  the  fins ;  while 
ler  instances  they  appear  as  the  armature  of  the  bead 
cheeks.     They  appear  to  be  of  the  same  conastence 
xxnposition  as  horn.     Those  found  on  the  head  are  in 
nl  fixed ;  but  those  connected  with  the  fins  are  moved 
xuliar  muscles.     These  organs  may  be  conadered  as 
iiive  weapons,  and  act,  in  some  instances,  not  merely 
vbH  form  and  consistence,  but  by  some  venomous  secre- 
by  which  they  are  covered  ♦. 


Fhw  Uie  common  weever  (TVocAmtM  draico)  tnflku  •  wound  with  the 
of  Uie  first  dOnal  fin,  often  followed  by  violent  burning  paintt  inflam  - 
I,  ind  iwellingK ;  ao  that  the  fishermen  we  in  the  practice  of  cutting 
I  oflRmaivc  organ  before  they  bring  the  fish  to  market.  The  spinet  of 
(volw  WPcmtkioMt  or  piked  dog-fish,  and  Dor««  rorinaliff,  are  likewH<c 
lercd  bjr  fishermes  as  capable  of  inAicting  a  dangerous  wound. 

I'    o 
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Tiie  surface  of  the  skin  of  fishes  is  ahnost  always 
with  a  slimy  fluid,  to  protect  them  from  the  penetrating  ii 
fluence  of  the  surrounding  element*   This  mucus  is 
out  from  small  pores,  situated  under  the  scales  in 
part  of  the  body  of  some  fishes,  while  in  others,  these  e^ 
cretory  ducts  are  arranged  in  a  determinate  order.    TVie 
openings  of  the  ducts,  in  some  species,  have  correspoa«J. 
ing  apertures  in  the  incumbent  scales.     These  ducts  wcwe 
first  observed  and  described  by  Steno,  in  his  works,  '<  JM 
MuscuUs  et  Glandidis^  p.  42.  and  <<  ElemenUjrum  Jfjfob^ 
gut  Specimen^  1669,  8vo.  p.  72.     The  subject  was  after 
wards  investigated  by  Pekbadlt,  Lobenzini,  and  Bin- 
Nus,  and  more  recently  by  Monro.  To  this  last  author  vt 
are  indebted  for  many  excellent  observations  and  sketdiei^* 


*  **  In  Uie  skate,  nutnertrav  orifices,  pUced  pretty  r^gnlarijT  ovor 
sarftce,  have  been  observed  bj  Stkho^  cUscbai^  this  sUmy  matter, 
respect  to  these  last,  I  have  remarked  some  memorabls 
First,  I  have  discovered  one  veiy  elegant  serpentine  eanal  bctwwp  tfas  i 
and  muscles,  at  the  sides  of  the  five  apertures  into  the  giila.    Parthir 
wards  it  snrroimds  the  nostrils ;  then  it  passes  from  the  under  to  tKi 
part  of  the  upper  jaw,  where  it  runs  backwards  as  fiur  as  the  eyes. 
the  prindpai  part  of  this  duet,  in  the  under  side  or  belly  of  the  fish, 
are  not  above  six  or  eight  outleu  ;  but  ftom  the  upper  part  nev  the 
there  are  upwsrds  of  thirty  small  ducts  sent  olf,  which  open  upon  tbt 
foce  of  the  skin.    The  liquor  discharged  from  these  has  nearly  the  i 
degree  of  viscidity  as  the  s]movia  in  man.    But  besidea  the  veiy 
duct  I  have  been  describing,  I  have  remarked  oo  each  aide  of  the  iA,  il 
tie  fluther  forwards  than  the  five  bteathing.  holes,  a  central  part,  fktm 
a  prodigious  number  of  ducts  issues,  to  terminate  on  almost  the  wbolt 
fiwe  of  the  skin,  excepting  only  the  snout  or  upper  jaw.     At  these 
all  the  ducts  are  shut ;  and  in  their  course  ihey  have  no  eommunicatlBB  ■!•■■ 
each  other«    In  these  two  central  parts,  or  oo  the  beginning  of  the 
ducts,  a  pair  of  nerves,  nearly  as  large  as  the  optic,  terminate;  and, 
is  a  curious  circumstance  with  respect  to  them,  they  are  while  and  opski 
their  course,  between  the  brain  and  their  ducts ;  but  when  they  dhrids, 
become  suddenly  so  pelludd,  that  it  is  impossible  to  trace  them  tethav  ^ 
to  distinguish  them  from  the  eoats  of  the  ducts.**   Stnttt  and  Pky»  ^  ^ 
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In  die  osseous  fishes,  the  openings  of  the  mucous 'ducts 
ire  diiefly  observable  in  the  fore  part  of  the  head,  and  in 
be  laieral  Une.  This  line  extends  from  the  head  to  the 
iil»  along  each  side  of  the  -fish,  and  exhibits  sevend  strik- 
]g  peculiarities.  It  is  not  observable  in  the  lampry ;  in 
eneral  it  is  nngle,  but  in  theeandF^el  it  ha3  the  appearance 
r  being  double.  It  is  usually  of  a  different  colour  from 
bat  of  the  ades,  and  varies  according  to  the  species  in 
ancion  and  direction.  After  death  it  sometimes  dfeap- 
can,  and  hence  some  difficulties  have  arisen  with  r^ard 
•  Ae  discriminating  marks  ivhich  it  furnishes. 

The  mucus  which  b  poured  •out  upon  the  skin  by  these 
hxts,  in  some  cases  q)pears  to  be  the  liquid  known  by 
under  that  name,  while  in  other  instances  it  'ap- 
to  be  of  the  nature  -of  albumen.  In  the  ed,  for  ex- 
■Bple,  the  skin  turns  white  from  the  coagulation  of  the 
Ibumen,  when  plunged' into  boiling  water.  Chemists,  how- 
"ver,  have  not  turned  their  attention  to  the  -subject 

^!he  fioNas  of  fishes  vary  in  form,  proportion,  and  num- 
ev»  aeooitling  to  the  spedes.  The  skeleton  is  more  com- 
Bcated  than  that  of  man,  and  is  difficidt  to  prepare  and 
f^eaerve.  Hence  the  osteology  of  fishes  is  a  subject  but 
(tie  attended  to  lyy  naturalists.  Avoiding  all  minute  de- 
iWy  we  propose  to  conrider  the  skeleton,  as  consisting  of 
qpine,  and  ribs, 
the  head  of  fishes  is  covered  with  a  skin  only,  its 
is  ea^y  ascertiuned,  and  it  exhibits  remarkable  differ- 
in  shi^  aecording  to  the  species.     In  all  the  species 

is  large  in  proportion  to  the  nze  of  the  body,  and  con- 
its  of  a  great  number  oS  separate  pieces.  'These  amount 
^•eighty  in  the  perch.  But  as  these  bones  are  soon  ossified 
igetlier,  it  becomes  very  difficult  to  trace  the  original  lines 
'  separation  in  aged  individuals.  The  occiput  appears 
^  a  vertical  truncation  of  the  cranium,  and  is  united  to 
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the  spine  by  a  single  tubercle  placed  below  the  fonoieK* 
The  motioii  of  the  head  is  very  limited  in  every  directkin- 
In  some  of  the  cartilaginous  fishes,  the  head  is  joined  to 
the  vertebral  column  by  two  condyles ;  but  thia  artinihlien 
is  equally  incapable  of  extensive  motion  as  the  former. 

The  vertebral  colum$i  is  either  cylindrical,  angular,  or 
compressed.  The  vertdbrae  may  readily  be  distinguished 
from  those  belonging  to  the  higher  classes,  by  the  peculiff 
form  which  they  exhibit  The  body  of  eadi  is  of  a  cyliii- 
drical  figure,  with  a  funnel-shaped  depression  at  eadi  end- 
It  consists  of  concentric  rings,  which  are  supposed  by  nae 
to  increase  in  number  with  the  age  of  the  animaL  The 
vertdbrse  are  destitute  of  articular  processes,  and,  wfaoi  m 
union,  form,  throughout  the  wlude  column,  cavities  conpo»> 
ed  of  two  cones,  joined  at  the  base.  These  ccmes  oantaiaa 
<:artila^ous  substance  formed  of  concentric  fibres,  of  whidi 
those  next  the  centre  arc  the  softest.  By  means  of  this 
cartilage  the  vertebrae  are  united,  and  upon  it  they  per- 
form all  their  movements.  In  the  cartilaginous  fishes  all 
the  vertebrae  are  consolidated  together,  so  that  the  qanom 
processes  can  only  be  distinguished. 

The  vertebrae  may  be  divided  into  the  cervical,  dflnal» 
and  caudal.  In  osseous  fishes,  the  cervical  vertdn'^wnm 
general  wanting,  although  in  some  cases  they  exist,  as  ki 
the  herring,  to  the  number  of  four.  In  the  cartilagioooi 
kinds,  they  are  ossified  into  one  piece.  The  dorsal  verU- 
brdt  are  ea^y  recognised,  by  wanting  processes  on  the  in- 
ferior part.  These  have  generally  on  the  ades  transverse 
processes,  to  which  the  ribs  are  attached.  The  caudal  ver* 
tebra  are  possessed  of  spinous  processes,  both  on  the  superi- 
or and  inferior  surfaces.  In  tliosc  fish  which  are  flat  these 
arc  very  long,  as  in  the  flounders.  The  first  caudal  ver- 
tcbra  is  in  general  of  a  peculiar  shape.  The  cavity  of  the 
{trunk  is  terminated  by  its  central  proeess.     In  the  floun- 
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m  it  b  large,  round  in  the  fore  part,  and  terminated  be- 
Dw  by  a  sort  of  spine.  The  last  caudal  ^vertebra  is  how- 
rer,  more  remarkable  than  the  first  It  u  ahnoat  elwayt 
Pa  triangular  form,  flat,  and  plaoed  vertically.  Upcm  its 
Mtcrior ,  extremity  it  bears  articular  impresnons,  ^hidi 
mrcBpood  to  the  small  and  delicate  bones  of  the  fin  of  the 
aL 

The  number  of  the  bones  of  the  Tertebnd  column  in 
ifcvnt  species,  bang  exceedingly  various,  su^ested  tm 
ATsni  the  use  of  this  character  in  the  separation  of  neariy 
Bed  species.  Among  the  spedes  of  the  genus  Cyprinus, 
r  example,  a  difference  in  the  number  ^  vertefarse  haa 
am  observed  to  the  amount  of  fourteen.  In  ascertaining 
his  diaracter,  Abtbdt  recommends  the  greatest  drcumspee- 
M.  The  fish  diould  be  boiled,  the  fleshy  parts  separated, 
■d  the  vertebrse  detached  from  one  another,  and  these 
oonted  two  or  three  times  in  succession,  to  prevent  mis- 
tkea.  Tins  character  is  of  great  use,  as  it  is  not  Uable  to 
iiiation,  incBviduals  of  the  same  species  exhibiting  the 
Kne  number  of  vertebrse  in  all  the  stages  <^  thdr  growth. 
The  number  and  nae<tf  the  riis  are  likewise  extremely 
rious.  The  cartilaginous  fishes  may^be  oonindered  as 
Blitute  of  true  ribs.  Where  they^exist,  as  in  -the  osseous 
t^es,  they  are  articulated  to  the  body  of  the  vertebre,  or 

die  transverse  processes.  They  are  finrked  in  some 
Ues,  and  in  others  double;  that  is,  two  ribs  proceed  from 
sih  ride  of  every  vertebra.  In  the  genus  Cyprinus  they 
^  of  a  compressed  shape;  in  the  cod  they  are  round; 
C9  in  the  herring,  like  bristles. 
"The  number  of  the  ribs,  likewise,  furnishes  a  character 

the  discrimination  of  species,  which  may  be  safSsly  relied 

in  the  absence  of  more  obvious  characters. 
IBerides  these  bones  which  we  have  enumerated,  there 
e^  many  more  osseous  spiculse,  which  serve  to  support  the 
^«,  and  to  strengthen  the  muscles. 
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The  oompodition  of  the  bones  of  fishes  has  never  been  i^ 
vestigated  with  sufficient  care.  It  is  well  known,  that  thej 
never  acquire  so  great  a  degree  of  hardness  and  rigiifily 
(with  the  exception,  perhaps,  of  the  bones  of  the  ear),  ti 
the  bones  of  the  mammalia  or  birds :  hence  we  may  mSAj 
conclude  from  the  facts  connected  with  the  process  of  o«- 
fication  in  other  animals,  that  the  bones  of  fishes  abound  ii 
gelatinous  and  cartilaginous  matter,  while  the  portiaBcf 
earthy  or  saline  matter  is  small.  The  earthy  salts  are  ptm- 
phate  and  carbonate  of  lime,  and  the  phosphate  ci  rnmne- 
oa,  the  former  pi^ominating  in  quantity  *.  In  one  difi* 
sion  of  fishes,  termed  the  cartilaginous^  the  proportioacf 
earthy  matter  is  so  small,  that  the  bones  never  beeoiDe  w^ 
durated,  but  continue  in  all  the  periods  of  the  lifis  of  die 
fish  soft  and  flexible.  These  animals  are,  therefore,  sup- 
posed to  grow  during  the  whole  course  of  their  existener. 
In  such  fishes,  the  bones  are  not  Jibrous  as  in  the  ossem 
kinds,  but  ccUular,  and  the  walls  of  the  cells  formed  of  os- 
sified membrane. 

When  the  bones  of  some  fishes  are  boiled  in  water,  thqr 
imdcrgo  a  change  of  colour.  This  circumstance  is  well  il- 
lustrated in  the  case  of  the  gar-fish,  or  sea-jnke  (£lar&^ 
Jone)y  the  bones  of  which,  by  bcnling,  become  of  a  gnv 
green  colour ;  and  in  the  bones  of  the  viviparous  bfeoBji 
which  experience  a  similar  change.  This  alteration  of  co- 
lour has  fostered  some  of  the  prejudices  of  the  vulgar^  but 
has  failed  to  arrest  the  attention  of  the  chemist. 

The  bones  of  fishes,  when  reduced  to  powder,  are  mixed 
up  with  farinaceous  substances,  and  used  instead  of  breadf 


*  In  a  species  of  Chaetodon,  described  bj  Mr  Bill  m  th« 
of  the  Malays,  many  of  the  bones,  as  the  ribs  and  spinous  processes,  -^. 
at  if  diseased.    They  are  enlarged  at  particular  places,  like  lamors,  wUcbi 

■xvhen  cut  through,  are  spongy  and  full  of  oil.     Phil.  Tnuis.  I79S,  p.  T. 
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•ome  of  the  northern  nations.  In  Norway,  and  even  in 
le  of  the  remote  districts  of  our  own  country,  fish  booes 
given  as  food  for  cows,  and  are  greedily  devoured  by 
m. 

rhe  Obgams  of  Motion  present  many  striking  pecu- 
lities. 

[f  we  attend  to  the  vast  variety  of  forms,  exhilnted  by 
bent  kinds  of  fish,  we  shall  be  disposed  to  conclude, 
1 9hape  exercises  but  little  influoioe  on  their  movements. 
Ue  some  are  cylindrical  and  lengthened^  others  are 
■ly  globular :  some  are  depressed,  while  others  areoom- 
mL  The  general  fcnrm,  however,  approadies  to  ovate, 
t  body  being  thickest  at  the  thorax,  and  tapering  a  little 
nods  the  head  and  tail. 

rhe  Jins  of  fishes  correspond  with  the  wings  of  birds, 
fi3rmer  being  calculated  to  ^ve  the  motion  to  the  l^y 
be  water,  the  latter  in  the  air.  These  organs  va^  in 
aber*  size,  situation,  and  structure,  in  difierent  i^Mcies. 
Hie  number  of  fins  varies  according  to  the  genera,  and 
I  aooording  to  the  species.  It  is  difficult  to  fix  on  those 
which  exercise  the  greates  influence  on  the  habits  of 
Miimal,  as  there  is  not  any  o  fin  common  to  all  fishes, 
iQugh  all  fishes  have  at  least  o  c{  these  organs  more 
ns  developed.  The  size  o  the  fins  is  equally  various 
\ht  different  spedes,  as  it  b  s  no  constant  proportion 
lie  figure  or  magnitude  of  t  fish,  nor  to  its  habits  or 
incts. 

^he  siiuaiion  of  the  fins  furnishes  the  ichthyologist  witli 
«  of  the  most  obvious  and  useful  characters.  Those  fins 
ch  are  ntuate  on  the  back  are  termed  dormd^  and  vary 
itly  in  number  and  shape.  The  fin  which  surrounds 
extremity  of  the  tail  is  termed  the  caudal  fin,  and  is 
ays  placed  perpendicularly.  It  is  forked  in  some,  even, 
tHinded  in  others.  Between  the  caudal  fin  and  the  anus. 
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are  tttuated  the  anal  fins,  which  vary  in  number  and  Atft 
according  to  the  species.  Between  the  aniu  and  duodae 
placed  the  ventral  fins.  When  they  do  enst,  they  nevir 
exceed  two  in  number,  and  are  parallel  to  each  other.  TIk 
pectoral  Jina  are  usually  two  in  number,  and  are  pboed 
on  each  ade,  a  short  way  behind  the  gill  opening.  Bj 
LiNKiEUs  and  others,  the  ventral  fins  are  conndered  as  ans> 
logous  to  the  feet  of  quadrupeds,  and  the  characfeeiB  for* 
nished  by  their  position  are  employed  as  the  baas  of  Ui 
classification.  Those  fishes  which  are  destitute  <^  venbil 
fins,  are  termed,  in  his  system,  apodal ;  those  wlucfa  hitc 
the  ventral  fins  placed  nearer  to  the  anterior  extiBuity 
than  the  pectioral  fins,  are  termed  jugular ;  those  hifi^ 
die  ventral  fins  on  the  belly,  immediately  below  the  pectonli 
he  calls  thoracic^  and  when  the  ventral  fins  are  placed  b^ 
hind  the  pectoral  fins,  they  are  termed  abdominal.  Thoe 
distinctions  are  of  great  importance  in  an  artificial  sjrstea, 
and  may  be  employed  with  success  in  the  inferior  divisoBi 
of  a  natural  one. 

The  structure  of  the  fins  of  fishes  has  long  occupied  the 
attention  of  naturalists.  In  general,  these  organs  oaoiA 
of  numerous  jcnnted  rays,  which  are  subdivided  at  their  cx« 
tremities.  These  are  covered  on  each  side  by  the  comnoa 
integuments,  which  form,  in  some  instances,  soft  fibres  jitv 
jccting  beyond  the  rays.  These  fins,  with  articulated  mfS 
wereconadered,  by  the  older  ichthyologists,  as  funushing 
characters  for  arrangement,  of  great  importance,  and  ut 
still  highly  valued  by  many  naturalists.  Fidies  pofloi- 
ing  these  rofl  rays,  are  termed  malacoptcrygii.  Beaidci 
these  articulated  rays,  there  exist  in  the  fins  of  some  fisba 
4>ne  or  more  rays,  made  up  of  a  single  bony  }uecc,  envdop- 
ctl  like  the  former,  by  a  common  membrane.  Some  fisto 
have  one  or  more  fins  consisting  entirely  of  these  bony  rej^ 
Fishes  with  such  rays  arc  termed  acantiiopicrygii     h 
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kw  genera,  the  posterior  dmrsal  fin  is  destitute  oi  rays,, 
d  has  obtained  the  name  ol pinna  adiposa  or  flesh-fin. 
As  thei^  rays  serve  to  suppcnrt  the  fins,  and  .are  capable 
approaching  or  separating  like  the  sticks  of  a  fiuoi,  we 
ij  conclude  that  they  move  upcm  some  more  solid  body 
a  fulcrum.    Accordingly,  we  find  in  the  sharks,  for  eac- 
iple,  that  the  rays  of  the  pectoral  fins  are  connected  by. a 
lilage  to  the  s|nne.    In  the  osseous  fishes,  the  pectoral 
■  are  attached  to  an  osseous  girdle  which  surrounds  the 
dy  bdiund  the  branchise,  and  which  supports  the  poste- 
w  edge  of  their  aperture.    This  osseous  girdle  is- formed 
CMM  bone  from  each  ade,  articulated  at  the  posterior  su- 
Vioranj^of  thecramum,  and  descending  under  the  neck, 
here  it  unites  with  the  corresponding  bone.    Between  the 
qft  of  the  fin  and  this  bone,  which  resembles  the  srajpulaj 
bere  is  a  range  of  small  flat  bones,  separsjed  by  cartilagi. 
ous  intervals,  which  may  be  compared  to  the  bones  of  the 
iipus.    The  rays  ot  the  ventral  fins  are  articulated  to 
mes  which  correspond  to  the  pdvis  in  the  higher  daises 
'auumals.    The  pelvis  is  never  articulated  with  the  qpine, 
vr  does  it  ever  form  an  osseous  girdle  round  the  abdnmpn. 
L  the  jugular  and  thoradc  fishes,  it  is  articulated  to  the 
^mt  oi  the  osseous  girdle  which  supports  the  pectoral  fins. 
I.  the  abdominal  fishes,  the  bones  of  the  pelvis  are  never 
fciculated  to  the  osseous  j^rdle,  and  are  seldixn  connected 
^tii  each  other.    They  are  preserved  in  their  atuation  by 
bans  of  certain  ligaments.   The  rays  <h  the  caudal  fin  are 
"^iculaled  with  the  last  of  the  caudal  vertebrse,  which  is, 

general,  of  a  triangular  fcurm,  and  flat  The  rays  of  the 
^nd  fin  are  supported  by  little  bones,  which  have  the 
ttne  direction  as  the  sfunous  processes,  and  to  which  they 
^*^  attached  by  ligaments. 

As  connected  with  the  fins,  we  may  here  notice  those 
^Sans  wliich  arc  termed  cirri  or  icniacula^  according  ns 
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they  Bie  placed  about  the  mouth,  or  on  the  upper  p 
the  head.  They  are  in  general  8(^  but  often  oontai 
jointed  ray.  They  do  not  differ  in  structure  from  tb 
and  are  so  cloedy  connected  with  them,  that  it  is  di 
to  feint  out  their  use.  It  is  not  probable  that  the 
organs  of  touch,  as  many  have  imagined,  butratherpe 
modifications  of  fins. 

The  muscles  which  move  the  fins,  and  all  the  och 
gans  of  the  body,  are  of  a  paler  colour  than  in  the  an 
of  a  higher  order.  They  are  also  more  uniform  in 
aubstanoe,  being  in  general  destitute  of  tendinous  J 
In  the  greater  number  of  fishes,  there  are  no  muscles  ] 
liar  to  the  bead.  The  ades  are  furnished  with  the 
powerful  ones,  to  execute  the  lateral  movements  <ri 
animaL  These  muscles  are  disposed  in  layers  or  ar 
with  the  convexity  towards  the  head.  The  diflerent  i 
des  are  strengthened  by  smaU  detached  sfmies,  imbei 
among  the  fibres  of  the  muscle,  and  giving  them  addit 
strength.  Between  the  layers  there  is  in  general  a  qua 
of  viscid  albuminous  matter  interposed.  After  death, 
fluid  qieedily'undergoes  a  change,  and  can  seldom  be  oh 
ed  in  fishes  which  have  been  kept  a  few  days.  But  in  re 
fish,  when  boikd,  the  albumen  appears  coagulated  in 

form  of  white  curd,  between  the  laj^ers  of  the  lateral  mus 
The  motions  of  fish  are  performed  by  means  of  its 
The  caudal  fin  is  the  principal  organ  of  progressive  mot 
By  means  of  its  various  flexures  and  extensions,  it  sti 
the  water  in  different  directions,  but  all  having  a  tenA 
to  push  the  fish  forward ;  the  action  resembling,  in  its  a 
ner  and  effects,  the  well  known  operation  of  the  si 
termed  ^kuUing.  The  ventral  and  pectoral  fins  assist 
fish  in  correcting  the  errors  of  its  progressive  motions, 
in  maintaining  the  body  steady  in  its  position.  Boai 
cut  off,  with  a  pairof  scissars,  both  the  pectoral  and  ven 
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Im  of  fidiei,  and  found,  in  ofmsequencei  that  all  the  mo- 
tiont  woe  unsteady,  that  they  reeled  from  right  to  left, 
adup  and  down,  in  a  very  innq;ular  manner.    The  dor- 
di  and  anal  fins  serve  to  maintain  the  body  in  its  vertical 
^i      poBtion.    But  from  the  circumstance  of  some  of  these  fins 
bong  wanting,  and  others  evidently  too  small  to  produce 
the  deared  effects,  those  fins  which  are  present,  appear  to 
'{       be  eapaUe  of  executing  all  the  movements  for  which  the 
ethen,  when  present,  are  designed. 

The  medium  in  which  fishes  rende,  prevent  us  from 

naldiig  any  accurate  observations  on  the  velocity  of  their 

QKoCion.     Mackrel,  and  some  other  marine  fishes,  will  sriae 

*  bait  moving  at  the  rate  of  six  or  eight  miles  an  hour ; 

ud  some  of  die  voradous  sharks  will  keep  up  with  a  ves- 

*d  in  her  voyage  across  the  Atlantic.     The  darting  of  a 

"■bion  or  trout  in  the  water,  resembles  the  rapidity  of  an 

ViOWy  but  snch  motion  cannot  be  kept  up  for  any  length 

^  time.    This  the  angler  is  well  aware  o(j  who,  with  bb 

■^c^ok  fixed  on  very  slender  gut,  will  kill,  by  fatigue,  the 

*^>tiiige8t  salmon  in  the  course  of  an  hour  or  tvro^  and  a 

^^■tte  trout  in  the  course  of  two  or  three  minutes.    These 

'^tta  seem  to  indicate,  that  however  numerous  and  power* 

'^  the  muscles  of  a  fish  may  be,  they  are  incapable  of  sup- 

Porfing  a  continued  exertion. 

T^esidcs  the  action  of  svrimming,  fishes  are  likewise  caps* 

^^  idUcfrng.    They  accomplish  this  by  a  violent  eflbrt 

tlie  caudal  fin,  <»*,  according  to  some,  by  bending  the 

y  strongly,  and  afterwards  unbending  it  with  an  elastic 


fiew  species  are  capable  of  sustaining  themselves  in  the 
for  a  shcMTt  interval,  and  are  termed  Fhfingfish.  Such 
have  the  air4Mig,  an  organ  to  be  noticed  hereafter,  of 
^v^Ciuumonly  large  dimensions ;  hence  the  body  has  great 
^^^oyancy.     The  pectoral  fins  are  likewise  of  an  extraordi. 


S18        PHILOSOPHY  OF  ZOOLOGY. 

ntry  aie.     Having  by  a  leap  raised  themselves  above  f^"*^ 
surface  of  the  water,  they  continue  in  the  air  and  move  fiir ' 
wards,  seldom  farther  than  a  hundred  yards,  by  the 
of  their  pectoral  fins.     The  continuance  of  their  flight  is 
temipted  by  the  drying  of  the  membrane  of  these 
when  they  again  fall  into  the  water. 

There  is  one  spedes  of  fish  ^Perca  scandens  of  Lk 
Trans,  vol.  iii.  p.  6S.),  which  a[^pear8  capable  of 
By  this  motion,  according  to  Lieutenant  Daldorfi 
Tnmquebar,  it  sometimes  raises  itself  five  feet  above  the  Mr- 
fine  of  the  water,  mounting  up  the  crevices  <^  trees, 
spines  of  its  gill-cover  retain  it  in  its  position ;  and 
the  body  is  bent  to  one  side,  the  spines  of  the  anal  fin 
themselves  in  the  bark ;  and  when  the  body  is  then  btmiglir^ 
back  to  its  ordinary  shape,  the  head  has  reached  a  Ughim  ^'^ 
elevation.     The  spines  of  the  expanded  gill-covers 
keep  a  firm  hold,  and  a  similar  twisting  of  the  body 
place  in  another  direction.     The  spnes  of  the  donal 
contribute  likewise  to  this  extraordinary  progression, 
flying-fish  leave  the  water  to  escape  from  other  fishes 
pray  upcm  them ;  but  the  object  to  be  gained  by 
movenients  of  this  fish  has  not  been  ascertained,  nor 
even  a  conjecture  been  offered  on  the  subject 

A  few  fishes  possess  an  organ  of  adheaon,  which  in'  ^    " 
generally  termed  a  Sucker.     In  some  of  these  it  is 
tuate  on  the  upper  part  of  the  head,  while  in  others  it  ir^  ^  "^ 
placed  on  the  thorax.    In  the  celebrated  fish  called  the 
moffa»  it  b  coronal^  of  an  oval  fonn,  and  consisting  of 
verse  rows  of  cartilaginous  plates,  connected  by  one 
the  surface  of  the  head,  while  the  other  edge  is  Irae, 
finely  pectinated.   A  loi^tudinal  partition  divides  the 
in  the  middle  of  the  head.    In  the  spaces  between  the 
and  on  each  side  of  the  partition,  a  row  of  fleshy  tul 
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H^  be  obeenrecL  In  the  cyclopteri  this  organ  is  thoracic, 
t  a  drcular  form,  and  consists  of  numerous  soft  pafnllse. 
n  the  kmpry,  the  mouth  contracts,  and  the  lips  act  as  a 


The  use  of  this  organ  to  the  fish,  it  is  difficult  to  ascertain. 
ITben,  by  its  means,  the  fish  attadies  itself  to  the  sides  of 
dier  fishes^  or  to  the  bottom  of  ships,  it  is  carried  finrward 
riUiout  any  exertion  of  its  own ;  and,  during  storms,  adhe- 
ion  to  rocks  may  save  a  Veak  fish  from  hting  tossed  about 
y  the  fiiry  of  the  waves;  but  there  may,  perhaps,  be  other 
nrposes  to  which  it  is  subservient,  which  still  remain  to  be 


The  sucker  furmshes  to  the  ichthyologist^  diarteters  for 
hm  discrinunation  of  the  species  which  are  obvious  and 
Mrmanent ;  but  these  have  seldom  been  described  with  ac- 
Mfacy  or  mmuteness. 

Tbe  organs  of  motion  are  exte  dy  employed  by  the 
lyrti  inalii  ichthyolo^t,  in  the  i  >n  of  hi»  divisions. 

[t  does  not  appear,  however,  tl  aHsts  have  deter- 

■ned  the  exact  value  cxf  the  d  ers  which  they  fbmisb, 
wAar  ix  generic  or  specific  i  a  .  La  CsnsDi,  in 
nme  instances,  has  formed  {  t  fin  a  differ  )  in  the 
nunber  of  tbe  dorsal  fins ;  w    e,  into  t  Gkulus, 

feoes  with  one,  two,  and  t     e  1  m    tnitted. 

An  tbe  number  of  the  fins  is       ai      »ly  t  ,       t 

speoes,  and  as  these  or^        oiay  be  su  1 

considerable  influence  €    t    ;     bits  of         i,the< 
Icter  thus  exhilnted  may  be  '  ^     in 

hlaictiops>    Tbe  diaracten^  f  the 

10  fina  have  not  been  overkM  ft  1 

scumstanoe  of  bang  bony      J         1,  is  of      n    u 

firtinctions,  although  well  entitled  to  r         te  divi- 
of  a  Ugher  kind,  as  the  character  fun  is 

enl.     Those  cHftracters  furnished  by  the  fi    ,  which  are 
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employed  exclusively  in  the  constrQctioii  of  speacB^  are 
rived  from  their  form^  and  the  number  of  their  nya.    BSul 
as  these  characters  are  liable  to  vary  in  different  individiiafr 
of  the  same  species,  they  should  be  employed  with  grnt 
caution.     In  many  fishes  there  are  numerous  rays  on  eieh 
side  the  different  fins,  so  concealed  under  the  skin  that  ttii 
impossible  to  count  them,  while  others  do  not  readi  dieo* 
tremity  of  the  organ.    Hence  the  number  of  rays  not 
vary  with  the  mode  €i  enuma»ting,  and  perhaps  with  Ife 
age  of  the  animal.    The  extent  of  variation  occaaJoned  hf 
the  last  cause,  has  not  been  satisfact<»rily  detennioed. 

In  expresang  the  number  of  rays  in  the  different  fim^  it 
is  the  practice  of  many  naturalists  to  employ  abbreviatioak 
Thus  1.  D.  10.  intunates  that  the  first  dorsal  fin  hMtm 
rays;  A.  10.  that  the  anal  fin  has  rays  to  the  same  amouit* 
When  the  fin  conosts  of  both  soft  and  qpinous  nys^  the 
following  symbol  is  employed,  V  J.  Here  the  ventral  fia 
has  three  spinous,  and  ax  soft  rays.  When  there  are  ipi- 
nous  rays  on  both  sides  of  the  soft  rays  c^  a  fin,  the  or* 
cumstance  is  thus  expressed,  C  '^o'  Here  there  m 
three  spinous  rays  on  each  side  of  twenty  soft  rays  in  the 
caudal  fin.  These  contractions  are  extremdy  usefiil  in 
shartening  descriptbn,  and  »e  k  common  u«. 

There  are  other  abbreviations  occasionally  empbyed  lo 
express  the  relative  distance  of  the  different  fins.  Si^poi- 
ing  the  length  of  a  fish,  from  the  extremity  of  the  snout  to 
the  origin  of  the  caudal  fin,  to  be  twenty  lines,  and  to  itsttf> 
mination  to  be  twenty-five  lines,  the  result  is  thus  oootrsd* 
ed,  LC  :  A  : :  SO  :  85 ;  the  standard  of  comparison  bedV 
always  the  length  from  the  snout  to  the  bq^inning  of  tb 
tail.  LC  :  DI :  :  SO  :  6,  LC  :  DF  : :  SO  :  8,  will  intifliitB 
that,  while  the  length  of  the  body  b  tw^ty,  the  lefi|g^ 
from  the  snout  to  the  beginning  of  the  dorsal  finissixy  iB^ 
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end,  or  posterior  base,  eight.  Dr  Broussonbt,  who 
0ed  these  abbreviations  of  relative  position,  likewise 
ted  to  divide  the  body  into  as  many  regions  as  there 
Msures  equal  to  the  length  from  the  snout  to  the  base 
d  pectoral  fin.  Thus  D  S  will  indicate  the  dorsal  fin 
in  the  third  re^on,  while  V.  8.  4.  wiU  intimate,  that 
enttal  fin  is  situate  in  the  third  and  fourth  regions  *,^ 
method  presupposes  a  proportional  increase  in  the  di- 
bas  of  the  diflTerent  parts,  during  the  growth  of  the 
iL 

le  Air-bag,  as  intimately  connected  with  the  organs 
idon,  here  merits  some  notice.  This  organ  is  called  by 
the  Swimming-bladder,  by  others  the  Air-bladder, 
the  ve9ica  nataioria  of  Willoughby,  and  the  vuka 
\  of  Artedi.  In  this  country  it  is  called  the  sound. 
n  present,  it  is  situate  in  the  anterior  part  of  the  ab- 
nal  cavity,  and  adheres  to  the  8[nne.  It  is  wanting  tn 
hondropterygii,  and  even  in  some  of  the  osseous  fishes, 
e  flounder  mkI  mackrel. 

is  very  different  in  shape,  according  to  the  species. 
he  herring,  and  some  other  fishes,  it  is  oblong,  and 
led  at  both  ends.  In  the  salmon  it  is  obtuse  at  both 
In  the  burbot  it  is  obtuse  in  the  posterior  end,  and 
at  its  anterior  extremity.  In  the  carp  it  is  divided 
iversely , ,  and  in  the  silurus,  longitudinally,  into  two 
I. 

I  general  there  is  a  duct  (ductus  pneumaikusjj  by 
IB  of  which  this  air-bag  communicates  with  the  ocsopha- 
or  the  stomach.  In  the  sturgeon,  there  is  a  round 
»  nearly  one  inch  in  diameter,  in  the  upper  and  back 
of  the  stomach,  communicating  with  the  air-bag.  The 
is  surrounded  by  thin  muscular  fibres  placed  between 
nembranes  of  the  stomach  and  mr-bag,  which  decussate 

•  PhH.  Tnm«.  1781,  p.  442. 
«^0I.  II.  X 
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at  opp        ak  the        ^    Theae  are  oanodaved  bjr 

0)     ^  as       ing  t  ;  of  a  qahinder  muade.    Is  iht 

1,  q  >r  found  a  hole  80  kijga  if  Id 

]       (tn      ilyt  p  gooae^iiiiU,  leadia|^diiMi|r 

Mu    i(     coats  of  baguB  into  the  ak-hi^.    Tb 

)hi        in  sat  lick  muioiilar  ooat,.  but  lb 

fib      oft       a      donotsi     i  to  fima  a  diadnct 
around  t      hole.     In  odier     hes,  the  duct  df 
tion  is  of  considerable  b.    In  the  eomniOB 

the  under  part  of  the  ston     h  has  the  diape  of  a 
and,  from  the  bottom  of  the  funnel,  a  small  duat  ii  |n^ 
dueed,  wMdi  runs  between  the  two  milta,  or  tbe  Iwo 
to  its  termination  in  the  middle  of  the  air-bag.     b 
fishes,  as  the  cod  and  haddock.  Memo  oouid  not 
ury  ductus  pneumadcus,  or  opening  into  any  of  the 
minal  viseera.    Hie  air-bag  was  not  enlarged  bgr 
into  the  alimentary  canai,  nor  oould  be  empty  tbe  av- 
without  bursting  it 

In  the  air-bag  of  the  cod  and  haddock,  the 
observer  examined  the  red-ook>ured  organ  noCkad  by  Wi 
louguby,  and  considered  by  him  as  a  musde,  the 
of  whicb  is  Tery  extenmve,  as  it  is  composed  of  a 
berof  leaTes  or  membrsnes  doubled.    In  those  fishes, 
ever,  in  which  the  air-bag  oommumeates  with  the 
tary  canal,  this  red  body  is  either  vefy  snudl  and 
its  structure,  as  in  the  conger  eel,  or  entirely  wantii^ 
in  the  sturgeon,  salmon,  herring,  and  carp. 

NatundBsts,  in  genersl,  are  disposed  to  regard  tha 
bag  as  accessory  to  the  organs  of  modoB.  Havin^obpen!^ 
dial  flat  fish,  whid)  reride  always  at  the  boltoiB,  ans  m 
neral  destitute  of  this  organ,  thqr  ha^e  i  pad  te  it 
offce  of  accommodating  the  qfKcifio  gravity  oi  fishes  to 
density  of  the  surrounding  element,  and  tluis 
them  to  suspend  themselves  at  any  depth.     A  very 


ippuoent  bftft  likevise  pouaUrnaiu^  the  opipioiL    Wheu 
m  iiH^Ug  of  »  fiib  is  pimcUMr^y  ak^  woimd  immf^widy 

dk  to  the  bottom,  nor  is  it  able,  t^wyjeKentknof  i|UAl)9» 
n  aluTatc  itfldf  Mnun.  When  in  a  #p^il^^  fltaia.  ihe  axieF- 
lil  tfkui  of  the  air«baff  (peoifdjad  as  Dosaeiwiff  itrrwHr  mus* 
llhfr  powder  *^)  jb  siqpppsed  cf^i^^  con^mtiiMPu  iPMto 
■wdfpjwi  tbe  fir,  an^  enable  thf  umiqal  to  ainl^,  or  of  fa(* 
tilliipO>  io  a*  to  allow  the  air  to  .<ei^paiid,  ao4  aid  the  m^^ 
mjiili  fisifig  in  the  water. 

"Hm  #)ixiv^  theory  fails  in  fBXfdiuoiQig  all  the  phenonena. 
Ilie^  irtiiph  K»a^e^  alway#  at  the hotUWt  i$  y^t  posws- 
nfpf  W  air4iag;  whife  the  nbarks,  which  roam ahoulni  all 
4ip|hs,  and  the  mackriel,  iirhipfa  pursues  its  pprey  nt  (he  sur- 
4ie^  ai^e  destitute  of  thif  reputed  Qigvi  pf  eqiuUbriufO- 

X|ie  m^Mlg  pf  sotvie  fishes  sqon  IpijeiB  itniausoMbr  ppif«r, 
9  99pisequeQiQs  of  the  l^r  being  expa^cled  by  tb^  mstifm  of 
^  sun,  when  the  fioh  has  nwiaji^  jtoo hwigi^t  tfee ipr^ 
!|Be.  In  this  atwtiw  the  fish  fiootinuc*  at  the  air&oe. 
IHtai  some  fish  ace  suddenly  bcou^  up  Cfpo^idsep  water, 
^ifimSfihH  pressure  occasions  the  eKpanaon  of  the  air 
in  the  bag.  The  organ  sometinies  bursts  in  such 
and  the  contents,  rushing  into  the  abdomen,  push  the 
pdlet  out  of  the  mouth  of  the  fish.  Thi9  effect  i9  firequent- 
J  pioduced  in  the  cod-fish. 

Various  opinions  have  been  advanced  with  regard  to  the 
■anner  in  which  this  air-bag  is  filled.    By  some  it  has  been 
*QppcMed,\hat  a  portion  of  the  air,  whidi  fishes  are  capable 
tf  abstracting  iiipm  the  water,  is  transmitted  thiQugh  the 
guUet  and  stomach  into  the  air-bag,  when  necessary,  and 
toqpdled  and  renewed  at  the  pleasure   of   the  animal. 
Mbxdbam  long  ago  coiiadered  that  the  air,  or,  as  he  term- 
si  it,  a  vaporous  exhalation  contained  in  the  w*-bag9  was 
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generated  in  the  blood,  secreted  into  this  organ,  to  be  aC^ 
terwards  thrown  into  the  stomach  or  intestines,  to  pranote 
the  digestion  of  the  food. 

The  nature  of  the  air  contained  in  theair4Mg^  mmmmt 
investigated  until  pneumatic  chemistry  had  opened  np  mm 
fields  of  discovery.  In  1774,  Dr  Pbixstlby  turned  his  at- 
tention for  a  short  time  to  the  subject;  and  in  the  airJMf 
of  the  roach  he  found  azote  in  one  instance  unmixed,  and 
in  another,  in  union  with  oxygen.  Foubckot  i^erwadi 
examined  the  gaseous  contents  of  the  dr4iag  of  the  ciip, 
and  found  them  to  consist,  in  a  great  measure,  of  pure 

The  most  accurate  and  extended  experiments  aa 
subject,  are  those  of  M.  Biot,  published  in  the  Mi 
eTArcueily  i  S52.  and  ii.  8.     He  found  the  proportioa 
tween  the  oxygen  and  the  azote  (for  he  was  unaUe  to 
tect  the  presence  of  hydrogen,  or  any  sensible  quantitjf 
carbonic  acid),  to  vary  according  to  the  species  *. 


*  The  foUowing  Table  exhibits  Uie  letnlu  oUaiiidL 

Nam€9  ^ihft  FUL 

BLiA^kA^42^^   -  f  t^^  M^^i 

Mugil  cephaliu, 

quantity  iiwftii       ^ 

Ditto,        .         ;        .        .        . 

ditta 

Muraenophis  helena. 

▼eiy  little. 

Spsnii  atinuUuriB,  female, 

a09 

—— —  male. 

ao8 

Spanif  saigiit,  female 

ao9 

Ditto,  male,              .... 

aso 

Holocentras  marinut, 

0.1t       • 

Labma  tmdus,          .... 

ai6 

Spania  mdammia,     •        ,        .        , 

ato 

Lateus  tiuduB  var.,  .        •        •        . 

0.f4 

Sdcna  nigra,  ftmale^ 

at7 

€L9^ 

Labnis  torduf,  tonale. 

0.f4 

ass 
aio 

Spanu  dentez,  imiale, 

Sphjnena  ipet  (Eaoz  qphynrna,  Lm.) 

au                -V-* 
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The  depth  at  which  the  fishes  had  been  caught,  increases 
from  the  beginning  to  the  end  of  the  table,  and  the  propor- 
tion of  oxygen  observes  the  same  rule.  This  last  circum- 
sCanoe  induced  Biot,  and  his  friend  Dx  Laxoche,  to  en* 
deavour  to  ascertain  the  proportion  of  oxygen  contained  in 
■m- water  at  different  depths.  They  were  unable  to  per* 
core  any  difference.  M.  Configliachi  has  more  lately 
repeated  these  experiments,  and  found  that  the  proportbn 
of  oxygen  in  sea*water,  bore  no  relation  to  the  depth  from 
wliidi  the  water  had  been  obtained  *. 

These  experiments  lead  to  the  conclusion,  that  the  air 

contained  in  this  sac  is  a  secretion  of  the  organ ;  that  iu 

fillies  which  live  near  the  surface  azote  is  separated ;  but 

IB  fishes  which  Uve  at  great  depths,  the  quantity  of  oxygen 

11  proportionally  increased.     The  purposes  accomplished 

bf  tins  arrangement  have  never  been  explained  in  a  satis- 

fitttory  manner.     The  red  organ  which  we  have  already 

tolien  notice  of,  as  existing  in  some  fishes,  is  now  generally 

ccMMidered  as  the  part  which  separates  this  air  from  the 

blood.   But,  as  this  organ  is  not  always  presept  when  there 

is  an  ur-liag,  we  are  still  left  in  doubt  on  the  subject* 

To  the  systematic  ichthyologist,  the  diaracters  furnished 
by  the  W'-bag  are  of  considerable  importance,  although 
*ddom  sufficienUy  attended  to.  They  are  easily  traced, 
^■ul  they  are  pot  subject  to  variation. 

To  the  eoonomist,  the  air-bog  or  sound  is  considered  as 
•■^  article  of  value.  This  organ  in  the  cod  or  ling,  when 
^ted,  forms  a  nourishing  and  palatable  article  of  food, 

NoMCf  mf  tk^  FUk,                              Proportion  of  Oxygen. 
Spcritf  vseDteos,  0.50 

Holocentrns  gigM,  0.69 

Gadui  merittcdus,  0.79 

Triglalyn, 0.97 

*  Annali  of  Phil.  vol.  v.  p.  iO. 
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held  in  hi^  estimation  in  the  northern  isIanAi  of 
comAry.  Btrt  it  is  chiefly  in  the  manufaettrre  of  t6e  i 
statace  called  Isinglass,  that  the  sounds  of  fiabes  are 
temiyety  em^oyed.  The  sounds  of  various  kinds  of  fl 
geon  are  chiefly  made  use  of  for  this  purpose.  The  C9 
nal  membrane  is  removed,  aAd  the  remaining  port  is 
lengdiwise,  and  formed  into  rolk,  and  then  dried  in  die  < 
air.  The  sounds  of  cod  and  ling  are  frequently  emph 
as  a  sabstituXc  for  those  of  the  sturgeon.  They  require  i 
dexterity  to  separate  them  from  the  back4x>ne.  But  % 
the  membranes  are  well  scraped  on  both  sides,  steeped 
a  few  miitutes  m  lime-water  to  absorb  the  oil,  and  1 
wadied  in  clean  water,  and  dried,  they  form  an  isingfas 
conaderable  value  *. 

Isii^Iass  consists  almost  entirely  of  geladne,  and  i^  i 
either  as  food,  or  for  the  purpose  of  fining  liquors, 
grains  of  it  yielded  to  Hatchet,  by  indneration,  1 .5  gr 
of  pho^hat  of  soda^  mixed  with  a  little  phosjAat  of  1 
An  inferior  kind  is  manufactured  from  the  bones,  fins, 
useless  parts  of  fishes.  These  materials  are  boiled  in 
ter,  the  fluid  skimmed  and  filtered,  and  afterwards  con 
trated,  until  it  readily  gelatinizes  on  cooling.  This  kis 
much  used  in  various  manufactures,  and  might  be  pr6 
ed  in  considerable  quantity  at  all  the  fishing  stations  in 
country,  wlicrc  the  materials  abound,  but  which  ar 
present  left  as  a  nuisance  on  the  adjoining  beach  f. 

The  BBAiH  of  fishes  is  of  a  less  compact  texture  I 
the  corresponding  organ  in  the  higher  classes.     In  s 

*  PhiL  TruA  1778,  p^  1. 

f  The  value  of  these  materiilt  to  the  agriculturiat  ie  pioptlj  nytK 
in  sose  placet,  aa  at  Wick  in  Caithness,  where,  by  means  at  ttm  bm 
gute  fbnaed  into  a  compost  with  carth«  and  then  applied  aa  mamm 
ground  in  the  neighbourhood  has  been  fertiliied,  on  which,  a  Snr  job 
fine,  the  rtry  heath  was  of  dwarfish  growth.  It  would  be  fortunate  i 
natives  of  Oricner  and  Zetland  were  to  imiute  the  example  of  those  at  y 
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■Kleed,  it  n  nearly  fluid.  In  strutiure,  however, 
B  nearly  the  same,  although  characteriaed  by  a  few  ooiw 
■muurlu.  The  subdiviao  of  the  brain  and  eerebel- 
■l  tr  their  tubercles  and  Id  ate  mere  numeraua  than 
Ihe  manmalta  and  Inrdti.  Iil  i  genus  of  fishes^  the 
dttty  Dr  Mow  Ml  \  feiiad  f  1  bodies  between  the 

ra  and  pis  mater,  and  cove  t  greater  pert  of  their 
"ves^  Uke  a  coat  of  roaiK  in  their  eourse  towards  the  or- 
la  lo  whidi  they  are  destined.  He  was  unable  to  ascer- 
I  their  use. 

Hm  Spinai  Marrow  in  fish  *&  can  be  easily  seen  through 
'latge  imennediale  spdces  of  the  verdcal  spinous  pro- 
Bs.     Like  the  other  nerves  of  fishes,  the  nze  of  the  qx* 

marrow  is  in  propcnrtion  to  the  s\xe  of  the  body,  not  to 
'  brain  Smrn  which  it  proceeds. 

Fhe  external  Organs  qf  Smdl  present  several  remark* 
a  diflfbrences,  aceordii^  to  the  species,  varying  in  num- 
,  duqie,  and  position.  In  nuuiy  fishes  the  nostrils  are 
{ie»  while  in  others  they  are  divided  at  the  surface  by  a 
Bi^erse  membrane,  and  thus  exhibit  the  a{qpearanoe  of 
Vg  double  on  eaeh  side.  They  likewise  vary  in  shape, 
Dg  round  in  the  cod-fish,  oval  in  the  conger-eel,  and  ob- 
g  in  others.  They  are  placed  in  the  snout  in  many 
m,  near  the  eyes  in  some,  and  between  the  eyes  and  the 
ut  m  -others.  Where  the  openings  are  double  on  each 
^  these  are  either  placed  contiguous  to  each  other,  as  in 

earp ;  at  a  little 'distance,  as  in  the  perch ;  or  remote, 
n  the  eel.  The  nostrils,  in  some  instances,  appear  like 
rt  tubes. 

L*he  nasal  openings  are  furnished  nith  a  few  muscular 
es,  which  are  capable  of  executing  a  limited  contractile 


*  Slnicture  and  Physiology  of  Fishes,  £iUd.  17S5,  p.  44. 
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motion.    This  motioD,  however,  in  living  fishes^  can  mUsm 
be  perceived. 

Proceeding  to  the  examination  of  the  inside  of  the  on* 
trily  we  may  observe,  that,  in  the  sharks,  skates,  and  edt, 
the  nasal  laminae  arc  placed  parallel  to  each  other,  on  hoik 
sides  of  a  large  lamina,  which  extends  from  one  end  of  dw 
fossa  to  the  other,  and  consists  of  folds  of  the  pituitoy 
membrane.  In  general,  in  the  othar  fishes,  whethar  card* 
laginous  or  osseous,  the  laminas  proceed  like  radii  fram  oi 
elevated  and  round  tubercle.  The  pituitary  membme^  m 
some  fishes,  as  in  the  pike,  is  furnished  with  reticular  nmi- 
fications  of  black  vessels,  but  in  the  greater  number  qf  fidia 
these  vessels  are  red.  Between  these,  are  situated  some 
small  papilla;,  which  pour  out  a  thick  mucilage. 

The  Olfactory  Nerves^  at  their  origin,  form  swellings  or 
knots,  so  large  as  frequently  to  have  been  mistaken  for  the 
real  brain.  These  tubercles  in  skates  and  sharks  are  unital 
into  one  homogeneous  medullary  mass,  from  each  of  the 
lateral  parts  of  which  the  olfactory  nerves  arise.  In  the 
species  of  the  genera  Pleuronectcs,  Clupea,  Esox,  Peica, 
and  Salmo,  there  arc  two  pair  of  tubercles,  the  anterior  of 
which  is  smaller  than  the  other. 

In  the  cartilaginous  fishes,  as  the  skate  and  siiark,  the 
olfactory  ner\'e  is  very  soft.  It  is,  in  them,  a  bulb  which 
passes  obliquely  forward  toward  the  nares,  which  are  at  t 
greater  or  less  distance  from  the  brain,  according  to  the 
species.  The  spinous  fishes  have  the  olfactory  nerve  veiy 
long  and  slender.  In  those  which  have  the  snout  eloogs- 
ted,  this  ner\'e  is  received  into  a  cartilaginous  tube.  In 
those  with  short  snouts,  the  nerve  is  surrounded  by  a  fine 
membrane  only,  which  appears  to  be  the  same  as  that  whidi 
rontains  the  fat  or  oily  humour  that  covers  the  brain.  To 
I  hi*  hfuldock,  and  some  other  fishes,  the  olfactory  nerve,  in 
itH  course  from  tlic  brain  to  the  nose,  passes  through  a  cioe- 
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11,  which  resembleB  the  cineritious  matter  oonnected, 
idy,  with  the  olfactory  nerve  within  the  cranium, 
the  olfactory  nerve  arrives  behind  the  folded  mem« 
lich  we  have  described,  it  is  dilated  to  be  applied 
ide  of  its  internal  and  convex  surface.  In  some 
» previous  enlargement  takes  place,  while  in  others 
e  swells  into  a  real  ganglion.  When  expanded,  it 
compared  to  the  retina,  but  the  filaments  of  which 
posed  are  more  distinct 

ense  of  smell  in  fishes  is  supposed  by  many  to  fur* 
n  with  the  most  delicate  tests,  for  seardiing  after, 
inguishing  their  food  *. 

lay  observe,  however,  that  the  well  known  vora- 
}  of  fishes,  the  eagerness  with  which  they  will  seize 
button,  or  any  glittering  object,  the  whole  art  of 
bait  and  fly  fishing,  all  seem  to  point  out  the  or- 
ight  as  the  principal  instrument  by  which  they  dis. 
leir  food.  Besides,  the  organs  of  smelling  are  by 
IS  favourably  situated  for  recdving  quickly  the  im- 
s  new  objects  are  calculated  to  produce.  In  the 
pterygii  the  nares  communicate  by  a  groove  with 
es  of  the  mouth,  but  in  general  the  organs  of  smell 


Mpinu)  primu§  sutes,  that  *'  if  you  throw  a  f^resh  worm  into  the 
tflh  shall  distinguish  it  at  a  considerable  distance ;  and  that  tbb  is 
If  the  eye  is  plain  from  obterving,  that,  after  the  aame  worm  has 
iridcrabit  time  in  the  water,  and  loet  ita  small,  no  fishes  wiU  come 
tti  if  you  uke  out  the  bajt,  and  make  several  little  incisions  into  it, 
tt  oat  more  of  the  odoriferous  effluvia,  it  shall  have  the  same  dftct 
ly.     Now,  it  is  certain,  that  had  the  creatures  discovered  this  bait 
'  eyes,  they  would  have  come  equally  to  it  in  both  cases.    In  con- 
of  their  smell  being  the  principal  means  they  have  of  discovering 
I9  we  may  frequently  ob9cr\*e  them  allowing  themselves  to  be  car- 
1  prith  the  stream,  that  they  may  ascend  again  leisurely  sgainst  the 
r  the  water ;  thus  the  odoriferous  particles  swimming  in  that  me- 
Ing  applied  more  forcibly  to  their  organs  of  smell,  produce  a  !itrong« 
on-"— Comp.  Anat.  p.  l?7,  Kdin.  1783w 
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biwfe  BO  ooantmiiicfltioti  with  those  of  nmticaiio: 
ndoo ;  ondy  $b  the  external  openiiigs  are  tnurroi 
ill  ■iqvplied  #ith  imudes,  we  are  at  «  lorn  to  < 
#liafe  nasiicr  the  water  inipregnated  with  odorift 
cfes  caD  be  thus  nipidlj  ap|>Iied  to  the  extreoMl 
elfiKlory  nerve.  The  same  water  must  pass  tl 
iluiathy  and  be  spread  over  the  extended  surfiu»  e 
so  that  we  naj  {tresinne,  until  farther  light  be 
the  subject,  that  these  latter  organs  may  likewise 
to  warn  the  fish  of  the  presenee  or  abseace  of  i 
noxious  impregnations. 

The  organs  of  smell  furnish  the  ichthyologist 
important  chamcCers  in  the  description  of  theqieci 
have  hitherto  been  too  much  n^lected,  although 
the  advantage  tit  hmg  permanent 

The  Etxs  of  fishes,  like  all  other  red-bbiodec 
are  two  in  numb^.  They  vary  greatly  in  poai 
being,  in  some  species,  on  the  same  skle  of  the  h 
flounders ;  while  in  odiers  they  are  nearly  vertical 
nigral,  however,  they  are  placed  one  on  each  sm 
head.  The  eyes  of  fishes  are  laiger  in  proporti 
file  of  their  bodies,  than  in  quadrupeds,  as  we  fin 
of  the  cod-fish  equal  in  size  to  that  of  an  ox. 

Fishes,  in  general,  are  destitute  of  eyc4%d8y  an 

dom  even  furnished  with  projections  in  place  of  e 

In  the  moon-fish  (Tetraodon  mola),  however,  the 

be  entirely  covered  with  an  eyeulid,  perforated  c 

In  the  greater  number  of  fishes,  the  skin  passes 

over  the  eye,  without  forming  any  fold ;  and  in  soi 

it  does  not  adhere  very  closely  to  the  eye.     Thus  i 

mon  eel  and  laropry  may  be  skinned  without  produ 

hole  in  the  rituation  of  the  eye,  the  skin  only  exhi 

that  place  a  round  transparent  spot.      In  the  ti 

(Ostracion),  the  conjunctiva,  or  external  covering 
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is  80  niilar  to  the  rest  of  the  skin,  that  we  observe 

ufKln  it,  wUch  fonn  the  nine  oompiurtmenis  as  on  the 

\Mi^«rtliefi8h.    Soue  fiAes  may  be  oonadered  »  bUnd, 

as  tUMyxine  cosca,  m  oonseqnence  of  the  umfbnn  opaony 

of  tfte  skin  m  paanng  over  the  eye. 

Iht  tana  of  the  eye  in  this  tribe  of  ammab  is  neaily 
thstt  of  a  hemisphere,  the  plane  part  of  which  is  diieetcd 
Lvaids^  and  the  eonvex  inwards.    In  the  Bsiy,  the  supe- 
psrt  b  also  flattmed,  so  that  the  vertical  diameter  is  to 
the  tranJBverse  aa  1  to  S.    This  flatness  of  the  exterior  part 
of   tha  eye  is  compensated  by  the  spherical  fonn  of  the 
(lyateBiiif  Um.    This  bocfy  is  more  dense  in  fishes  than  in 
anitttats*. 


Momd  fimnd  the  crystalline  lens  of  an  ox  to  be  110i»  while  that  of  a 

116S|  water  beii^  reckoned  at  lOOa    The  cryttalUne  lens  profects 

rtafwgli  the  papUf  and  leaves  scarce  any  space  for  the  aqueous  hanxnir.  The 

kMmmr  Is  propettioaally  small.   The  portion  of  the  axis  occupied  bf 

eC  Qia  tlin6  wuHhtits  of  the  eye«  In  toe  hente^ ,  Smt  iiistanoay  aaiPf  be 

hi  fttctieasy  as  ftiUowss  aqueous  hunteur  I9  aystallinli  lana  1 

ike  vitnoos  humour  1  •    The  spherical  form  of  the  crystalline  lens  has 

already  stated ;  bul  the  following  Table,  from  the  observations  of  Pa- 

*iviBad  CoTin,  wHl  exhibit  mok^  clearly  the  proportion  between  the  axis 

^'tfcedfauMUr  in  a  Snr  species. 

The  SDtis  is  to  the  diameter  in  the 
Salmon  as 9  to  10 
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Shad, 

Me, 
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The  sclerotic  coat  of  the  eye  of  fishes  is  more  firm  And 
dense  than  in  the  higher  animals.     It  is  here  cartilaginoiiSi 
■emitransparent,  and  elastic,  and  sufficiently  solid  to  pre- 
serve its  form  of  itself.    In  the  salmon  it  is  of  the  tl*irlni>aa 
of  a  line  posteriorly,  and  of  an  almost  bony  haidiiew  before 
This  is  frequently  the  case  in  other  fishes,  especially  neir 
its  junction  with  the  cornea,  where  it  sometimes  vppem 
like  an  osseous  ring.     The  outer  layer  of  the  Aorcid  cm^ 
is  either  white,  silvery,  or  gold-coloured,  and  ia  very  tb 
and  little  vascular.     The  inner  coat,  to  wUch  die  ton 
membrana  Ruyschiana  has  been  applied,  is  in  gnoil 
Uack,  and  covered  everywhere  by  mucous  subatanoe.    In 
the  ray,  however,  it  is  transparent.     Between  diete  two 
membranes  of  the  choroid  coat  there  is  a  body  of  a  brii' 
liant  red  colour.     Its  form  is  usually  that  of  a  thin  cylic^ 
der,  formed  like  a  ring  round  the  optic  nerve :  the  lin^) 
however,  is  not  complete,  a  s^rment  of  a  certain  lengft^ 
bong  always  wanting.    Sometimes,  as  in  the  Perca  Uhru^^ 
it  conasts  of  two  pieces,  one  on  each  side  of  the  apt^^ 
nerve.    It  is  considered  by  some  as  muscular,  and  enabGi^i! 
ihe  eye  to  accommodate  its  figure  to  the  distance  di 
objects ;  while  others  regard  it  as  glandular,  and 
to  secrete  some  of  the  humours  of  the  eye.     This 
we  may  add,  does  not  exist  in  the  Chondropterygii^  as 
rajTS  and  sharks. 

The  iria  is  in  general  distinguished  by  its  golden 
silvery  brilliancy.  This  arises  from  its  transparency, 
lowing  the  natural  colour  of  the  chorcnd  coat  to  be  d' 
ccmed.  The  pupil  is  difierent  in  form  in  the  differeg'  ^^ 
species,  hut,  in  general,  it  approaches  to  circular  or  ovi^^« 
in  some  genera,  as  the  salmon,  it  projects  into  an  acu^^^^ 
angle  at  the  anterior  part.  In  the  Gobiih  anabkpi  ^ 
LiNN.fiUS,  the  cornea  is  divided  into  two  portions, 
there  is  a  double  pupil  with  a  single  lens.     In  the 
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the  superior  edge  of  its  pupil  is  prolonged  into  several 
narrow  stripes  disposed  in  radii,  gilded  externally,  and 
black  internally.  In  their  ordinary  state  they  are  folded 
between  the  supericnr  edge  of  the  pupil  and  the  vitreous 
humoun ;  but  when  we  press  the  superior  part  of  the  eye 
with  the  finger,  they  unfold  themselves,  and  cover  the  pu^ 
pil  like  a  window-blind.  In  the  torpedo,  the  pupil  can  be 
completely  closed  by  means  of  this  veil.  No  other  fishes 
poness  any  thing  nmilar  to  this  conformation,  although  in 
most  osseous  fishes  ther^  is  at  each  corner  of  the  orbit  a 
vertical  veil,  whidi  covers  a  small  part  of  the  eye. 

In  general)  the  eyes  of  fishes  are  placed  in  a  corneal 
cup,  and  repose  on  a  mass  of  gelatinous  matter  contuned 
ill  a  loose  cellular  substance.  This  trembling  elastic  mass 
iferds  the  eye  a  pcnnt  of  support  in  all  its  motions.  In 
the  Chondropierygiij  however,  the  eye  is  joined  to  the  ex- 
tremity of  a  cartilaginous  stalk,  which  is  itself  articulated 
in  the  bottom  of  the  orbit.  In  this  manner  the  musdes 
net  on  a  long  lever,  and  have  therefore  great  power  in 
itMyving  the  eye. 

The  (yfHc  nerves  arise  under  the  cerebrum,  and  are 

Very  large.     They  are  composed  either  of  distinct  fila- 

tuents,  or  of  a  single  flat  band,  which  is  sometimes  folded 

longitudinally  on  itself,  and  contracted  into  the  figure  of  a 

^ord.     They  cross  each  other  without  being  confounded, 

mnd  we  plainly  see  that  the  nerve  of  the  left  side  proceeds 

^o  the  right  eye,  and  that  of  the  right  ride  to  the  left  eye. 

*rhi8  crossing  is  less  apparent  in  the  cartili^nous  fishes, 

^though  in  the  ray  the  right  nerve  passes  through  an 

^ypening  in  the  left.     These  nerves  pass  directly  through 

the  membranes  of  the  eye  by  a  round  hole.     Internally 

they  form  a  tubercle,  which  is  papillatcd  in  the  ray,  sharks, 

and  carps.     The  radiating   fibres,  which  arise  from  the 

^dges  of  these  tubercles  to  form  the  retina,  are  very  ol>- 
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vioua.  In  other  genera  the  retina  is  formed  bom  tk 
edges  of  two  long  wlute  caudie»  in  the  aame  nanwf^iit 
ariaea  in  birds  tram  the  mi^e  white  line. 

The  eye  is  one  of  the  most  important  organs  whidti  Wm* 
are  known  to  possess.  It  enables  them  to  penvnif  dv 
apinoacfa  of  their  fixs,  and  it  is  the  primcipal  inttrumvUhl 
wbitdtk  they  obtam  their  food.  The  amateur  in  mfoM 
£y.i»hing  often  tempts  die  fish  with  one  kind  of  ij^hA 
in  Tain ;  and,  upon  subsututing  another  in  ka  plao^  d  t 
difierent  form  or  colour,  sucoeedi  in  the  ciqpCupe.  Unt 
motions  of  the  fish  are  all  rq;ulated  by  the  ^;  hence  ny 
fish  will  Ute  as  readily  at  a  bit  of  red  cloth  as  ai  a  jkm^ 
fledb. 

As  thb  organ  exercises  a  very  powerful  influenne  oa  # 
halnts  of  fishes,  it  should  be  carefully  atl^ided  to  l^  thr 
kiithyologist    The  characters  which  are  furnished  hy  ili 
farm  and  ponUon  are  not  liable  to  variations,  and  thsgr  ^ 
auffidently  obvious.     Those  furnished  by  the  oqkNUp  (^ 
the  difierent  parts  hold  a  secondary  rank.     Thej  Wfft 
very  liable  to  vary,  but  they  experience  great  .changes 
death,  and  should  be  used  with  very  great  caution« 

It  was  long  known  to  naturalists^  that  fishes 
tome  means  of  distinguishing  the  vibrations  of 
bodies,  or  possessed  the  sxnss  of  hxakivo.  TrouCa  and  ^ 
carp  have  been  taught  to  come  to  a  particular  place  of  the  '^ 
pond  for  food  upon  a  bell  being  rung;  and  a  drum  haa 

neti  ploy<     to  drive  fiahes  into  a  net    la 

g         »  however,      was  s     )i  ed  that  the  vifaratiooa  com- 

J  Itothei  ]  Benaible  to  the  fiah,  tbrauigh 

t  im  of  the  oTj  ich. 

T      Abbd  NoLLBT  (in  the  Hut.  de  FMad.  M.  du 
S     \c€s^  174S,  p.  S6.)  ascertained,  by  conclusive  experi-  ^ 
ts,  that  the  human  ear  was  susceptible  to  the  impras-  — 
of  sound,  even  when  immersed  in  water.    This 
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diraeled  the  atlentum  of  anatomista  to  the  atructuie 
'thfr^igans  of  hearing,  and  CAMtxa,  GaoFFaoY,  Hiw- 
u.^,  and  ViGQ  d^Aiyb,  auiooecded  in  pmiting  out  tho 
itaip  of  the  dUfeMBi  parta.  Our  iUuatiious  countryaMQ 
Ir  If  oiinoi  in  his  waA,  on  the  atmctune  and  phy^okg;  of 
ihaa,  aontributad  to  enlai|^  our  knowledgf  of  iim  oigana 
f  hearing,  m  this  tribe,  by  nunffiioua  aocucate  disatotioi^ 

in  the  osseous  fishes,  no  external  ear  has  hitherftp  bem 
ilneted,  and  the  same  remark  is  appUeable  to  those  osrti- 
gjMwiii  ffAas  wUcfa  have  free  branchiae.  Bi^  in  the  car* 
JBjjinmis  fishes  with  fixed  branchises,  smail  apeciuifis  have 
isil  disoowrered  leading  to  auditory  organs.  These  ware 
lit  observed  by  ICoKaoi  in  the  skate  and  the  angel  ahiurk. 
a  the  Ibrmcr  fish  they  oceur  in  the  back  part  of  the  oQcir 
at,  near  the  joining  of  the  head  with  the  tpine.  They 
10  two  in  nunsber,  not  laiger  than  to  admit  the  head  of  # 
naU  pin;  and  in  large  fish  are  found  at  the  di^tappe  of  an 
nh  fiEom  each  other. 

In  fishes  that  have  free  faranchise,  the  internal  pigans  ef 
laraig  are  situated  in  the  sides  of  the  cavity  of  the  era- 
BflB,  and  fixed  there  by  a  cellular  tissue,  ooosiating  of  ves- 
Isy  and  osseous  or  cartilaginous  frsena.  In  the  fishes  with 
'jed  branchiae,  these  organs  are  inckiaed  in  a  particular  ea- 
^9  formed  in  the  substance  of  the  cranium.  This  cavity 
aatnate  on  the  ride  and  posterior  part  of  thai  which  coor 
m  die  brain,  with  which  it  does  not  communicale,  ewept 

the  holes  that  eflbrd  passages  far  the  nerves.  Thil  aac 
hibtts  HMmy  dUTerenoes  as  to  rize  and  form,  in  the  dif* 
lent  species.  Besides  the  ordinary  viscid  fluid,  there  are 
Bie  nmail  cretaceous  bodies  suspended  by  a  beaulifii) 
exna  of  nerves.    These,  in  the  osseous  fishes,  are  tbnie 


«w^ 


•  Phfl.  Tram.  1781,  p.  9IS. 
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:  .^uuHJKf.  and  are  hard  arid  white  like  porcetain.     In  thcf 
niiia^jifttirt  tbfaes  with  three  branchiae,  these  bodies  aie 
1  ^^rtaeff^ift  tewcr  in  number,  and  of  a  softer  oooastenoei 
>sftfti^  ^«aiaai  harder  than  moistened  8tarch«    It  is  suppand 
tWb  :cwB«  budies  assbt  in  communicating  to  the  nenres  the 
lOfifcttiMw  produced  in  the  water  by  sound.    With  the  ne 
;&-«  Kvmwvted  three  semicircular  canals,  filled  with  a  viscid 
Huit»  !4iiiilar  to  that  in  the  large  sac.    The  atidUory  mroei 
WM?  ?u  near  to  the  origin  of  the  fifth  pair^  that  thqr  hate 
.%MU  oNMidered  as  the  same.    In  the  genua  Riya  these  paa 
tM^  ihe  cavity  of  the  ear,  by  a  particular  foramen ;  in  the 
.<««««Hii»  tishes,  they  are  distributed  directly  into  that  o^pfr 
.V»  the  ear  of  fishes  is  much  less  complicated  in  its  stni&' 
.ut\s  than  in  the  higher  orders  of  animals,  we  may  cofr 
HtUik\  that  the  sense  of  hearing  is  weak  in  proportion.    Ii- 
.U.x\l«  the  ditKculty  of  detecting  any  natural  movements  of 
'Mi1k««  occasioneil  by  sound,  led  the  ancients  to  conclude 
'.iuc  thi'v  did  not  enjoy  this  sense.     In  ichthyology,  the 
.  hamctvrs  of  the  organs  of  hearing  are  too  minute  and  &L 
fKHtli  of  iWtiVtion,  ever  to  be  employed.     They  vary  is 
airtti\*iit  H|Hx*ies«  it  is  true,  and  may  be  resorted  to  in  casei 
1.4  Jirtk'ultv  ;   but  for  their  investigation  they  require  a 
avMcriaiH  hand  and  an  experienced  eye. 

\n  thi'  tiUtguo  of  fishes  (the  organ  in  which  the  sefm  tf 

«4^«ii  i\*iad%'«  in  the  higher  orders  of  animals)  is  but  impcr- 

:«vii\  di*vvk»iKHl,  naturalists  are  in  general  disposed  to  can* 

viiuks  that  the  sense  of  taste  can  scarcely  be  said  to  beki^ 

-o  ihi!«  cloMs  of  Ixnngs.     It  presents  no  visible  distinct  pa- 

iHii»\  aihI  its  skin  is  analogous  to  the  common  int^umeoti 

,4  i)K^  iiKHiih.     The  nerves  which  supply  it,  are  brancbef 

.14  l)k  vAiut*  nerves  which  proceed  to  the  branchiae.    In  tbe 

Mv^oi  '*ii^l^*  ^^^  **"^  knowledge  it  is  impos^ble  to  assigB 

,V  i.'*\v«'«**  influence  which  the  sense  of  taste  exercises  oq 

.K  sw'iK'inv  i»f  fishes.     If  noxious  ingredients  exist  in  tbe 
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it  a[q)ears  probable,  that  souie  warning  will  be  given 
^he  ammal  of  their  presence,  either  by  the  nerves  of  the 
mouthy  during  the  passage  of  the  water  to  the  gills,  or  by 
kttler  organs.     It  does  not  appear,  however,  that  this 
IS  eter  used  in  the  discrimination  of  food,  and  does 
fttnUi  any  characters,  for  classification,  to  the  ichthyo- 


We  have  ahready  observed,  that  the  skin  of  fishes  is  des- 
titute of  the  corpus  papillare,  and  hence  anatomists  have 
Qooduded,  that  the  animals  of  this  class  possess  the  semsx 
ow  TOUCH  in  a  very  limited  degree.  Beades,  few  nerves 
hftwe  hitherto  been  traced  to  the  skin ;  and  as  its  surface  is  . 
IB  fgnenl  coated  with  scales,  it  appears  but  ill  adapted  for 
'Bocmng  very  delicate  impressions.  In  some  species,  how* 
*viei,  sudi  as  the  common  trout,  the  sense  of  touch  is  easily 
dia|ilcyed,  if,  when  the  fish  is  resting  under  a  stone  or 
iMuik,  the  hand  be  moved  gently  towards  it,  and  its  sides 
titillated.  It  will  then  exhibit  the  pleasure  it  derives,  by 
'c^Hig  oo  the  hand,  and  if  the  operation  be  performed 
^itli  care,  every  part  of  the  body  may  be  gently  stroked, 
the  fearless  fish  in  part  raised  above  the  water. 

Sisbes  possess  no  voice  by  which  they  can  communicate 
sensations  to  others.  Some  species  utter  sounds  when 
above  the  water,  by  expelling  the  air  through  the 
SUl  opening  when  the  flap  is  nearly  closed :  while  others, 
•^lui  under  water,  as  the  salmon,  utter  certain  sounds  while 
>i^  the  act  of  depositing  thdr  spawn ;  but  for  what  purpose 
^^t^se  sounds  are  uttered,  or  by  what  organs  they  are  pro- 
^^Med,  we  are  still  ignorant 

In  refereqce  to  the  Obgans  of  Nutrition,  Fishes  ex- 
'^fait  inniunerable  modifications  of  form  and  structure. 
1^*hey  are  all  destitute  of  organs  of  prehension,  and  few  of 
^hem  can  be  considered  as  furnished  with  flexible  lips.  The 
'^•xillarv  structure,  however,  supplies  these  defects. 


SS8  PHILOSOPHY  OF  ZOOLOGY. 

The  mouth  in  many  fishes  is  terminal,  while^  in 
it  has  a  ventral  aspect,  being  placed  beneath  m 
snout    The  opening  in  all  cases  is  transverse.    The 
of  the  upper  jaw  are  chiefly  tlie  maxillary  and  in 
illary.    The  latter  frequently  occupy  a  large  portioa 
gape,  while  the  former  extend  beyond  the  gaipe  like  « 
able  process.     These  bones  are  loosely  connected  with 
cranium  by  means  of  palatine  and  cheek  bones,  which 
a  sort  of  inner  jaw,  to  which  the  lower  jaw  b 
The  articulations  admit,  in  many  cases,  of  exteuive 
tion,  and  enable  the  animal  to  form  with  them  a  aortcf 
bular  proboscis. 

The  tongue  is  supported  by  alaigely  divided  oa  h; 
which  gives  support  to  the  archer  of  the  gillst  the 
the  gill-lidj  and  thoee  of  the  gill-flap. 

The  teeth  are  atuate,  according  to  the  species,  not  oalf 
on  the  lower  jaw,  the  maxillary  and  intarmaxillary,  bol  le 
the  vomer,  the  palate,  the  gill-arches,  the  tongue,  and  tk 
walls  of  the  pharynx.    In  some  species,  the  teeth  are  tai^ 
ed  in  sockets,  as  among  the  Mammifera ;  in  othen^  dvf 
seem  to  be  continuations  of  the  bones,  while  in  a  tew  iktf 
may  be  viewed  as  epphyses.     The  last  kind  appear  tab 
readily  reproduced  *.     In  nearly  all  fishes  the  teeth  tft 
bent  inwards,  and  thus  serve  to  retain  tlie  food,    th 
pharynx  appears  to  be  a  direct  continuation  of  the  nKNrik- 

The  gutteij  on  account  of  the  absence  of  a  nedc,  isiv* 
markably  short  in  fishes.  In  some,  indeed,  the  stOMMt 
seems  to  open  directly  into  the  mouth.  Where  the  goD^ 
is  obvious,  it  exhibits  few  peculiarities  of  structure.  I^ 
some  of  the  branchiostegi  it  is  beset  with  tufts  of  bur  i** 
sembling  a  fine  net-woric.    It  is  in  general  capable  of  gr^ 


•  PhiL  TniM.  1784,  p.  279. 
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AloUioD,  and  when  the  stomach  is  unable  to  hold  the  whole 
of   the  prey  which  has  been  seized,  a  part  remains  in  the 
gullet  until  the!  inferior  portion  gives  way.     The  zone  of 
^anda  is  in  general  well  marked. 
aftmsficA  of  fidies  ia  in  general  thin  and  membrana- 
dtftring  little  in  its  structure  and  appearance  from 
thb  giillct.     It  frequendy  contains  the  remains  of  crusta- 
ttoot'sniniab,  sdll  retaining  their  form,  but  greatly  altered 
in'coBBflteocy.    Hence  naturalists  have  concluded,  that  the 
bod  k  veduoed  by  scdution,  and  not  by  trituration.     But 
k  some  fiihet,  particularly  those  which  subsist  prindpaUy 
<n   ■hellAfa,  the  stomach  has  thick  muscular  coats.     Ita 
Irnriet  in  the  different  species,  but  the  characters  fur- 
by  this  organ  are  seldom  regarded. 
7he  jmititines  exhibit  many  remarkable  peculiarities, 
they  proceed  directly  from  the  stomach  to  the 
la  in  nearly  a  straight  line.     In  other  instances,  they 
finat  in  tbcar  course  one  or  more  flexures.     In  some  in« 
i^mees,  the  gut  ia  widest  towards  the  stomach,  and  gra- 
dually beoomes  smaller  as  it  approaches  the  anus,  while  in 
o^bcn  the  reverse  of  this  is  the  case.     It  is  furnished  inter. 
vdfy)  ift  some  ipcdes»  with  spiral  valves,  in  others  with  lo« 
*BiMhqied  hcdlows^  while  in  a  few  it  has  numerous  fringed 
IttUMe.     Between  the  great  and  small  intestines,  in  the 
^hoodwipterygii,  there  is  a  kind  of  coecum  or  appendix 
^Winifimiia;  but  in  osseous  fishes  thoie  is  no  appearance 
'  say  such  oipm.     In  the  last  diviaon,  however,  theie 
*^  bodies  which  have  been  termed  Appendices,  or  Intes* 
^ttkolaiOoeGa.     These  are  situated  at  the  origin  of  the  gut, 
>*  %  double  or  angle  row.     They  vary  in  number,  shape, 
^  We,  according  to  the  i^)ecies ;  but  continue  the  same  in 
vl  the  individuals  of  the  same  species.    In  place  of  these  in 
^  dKmdropteiygii,  there  is  a  glandular  body,  which  has 
^^  compared  to  the  pancreas  of  warm-blooded  animals. 

y2 
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In  the  sturgeon^  an  oi^gan  is  found,  in  its  internal  strucuuci 
snnilar  to  those  intestinuhi ;  but  in  its  outward  fim  ie> 
sembling  the  pancreas  of  die  skate.  It  ia  indosed  ki  i 
muscle,  evidently  intended  to  ciptess  its  contenta,  Itofm 
into  the  intestine  by  three  huge  orifioea,  and  haa  iatamtj 
a  Mnguhg  reticular  apfiujiana^  aa eihihitird  by  Mohm^b 
his  work  oir  fishes,  page  84.  talK  ix.  The  chandsr  far  lb 
dSscrimination  of  the  species  fiimidied  by  tfaeappsodke^a 
of  importance,  as  being  easily  investigated  and  penasBSii 

These  intesdnes,  and  the  rest  of  the  viscera  sitnalsd  k 
the  cavity  of  the  abdomen,  aie  mntainpd  in  m  BMBsbnsS' 
oeous  sac  or  periUMieum.  This  ia  silvery  in  some  Mm, 
bhttk  or  spotted  in  others.  Willoughbt  obaervad,  tkH 
this  sac  opens  externally  near  the  anus,  by  meana  of  tfi 
small  holes.  These  openings  were  afterwardacxaBunedljf 
MoKEo,  who  found  in  each  of  these  passages  m  saofan 
Hiembrane  er  valve,  so  placed  as  to  allow  liquors  to  get  ail 
from  the  abdomen  ceadily,  but  to-  resist  sonwwhat  their  ai- 
try  into  it.    They  serve  tor  the  exit  of  the  aggsi 

The  anus  in  fishes  occupies  many  different  positioni,  J^ 
cording  to  the  spedes.  This  circumstance  was  seiasd  npoe 
by  ScopoLi,  in  the  construction  of  his  system  of  daniici 
tion,  and  was  raised  to  the  dignity  of  a  primary  chmdflr- 
This  orifice  is  not  merely  the  opening,  whence  issuei  tb 
fteces,  but  frequently  the  spawn  also. 

The  Uver  in  fishes  is  remarkable  on  account  of  its  a^i 
in  [m>portkm  to  the  rest  of  the  body.  It  commonly  h»^ 
most  whoUy  on  the  lefl  mde.  Its  odour  exhibits  v«n0i> 
shades  of  brown,  frequently  mixed  with  yellow.  It  abooeib 
in  oil.  It  is  entire  in  soone  fishes,  as  the  lamprey,  ftmaicit 
and  salmon ;  or  divided  into  two  or  more  lobcw,  as  ia  d* 
perdi  and  carp.  These  varieties  of  form  are  coHtanl  ■ 
all  the  individuals  of  the  same  species,  but  frequentlj  Sf" 
tew  somewhat  in  the  species  of  the  saine  genu& 
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The  gatt  bladder  is  present  in  the  greater  number  of 
;  but  in  a  few  species,  as  the  lamprey,  its  presence 
ilia  not  been  detected.  In  the  Squalus  maximus,  the  duct 
icUated  at  its  termination  in  the  intestine.  The  Kk  varies 
jjNMidy  in  colour  according  to  the  species.  In  the  thoro- 
ladi  and  safanon  it  is  yellowish  white,  and,  when  evapo- 
vted,  kaTet  a  matter  which  has  a  very  sweet  and  sUghtly 
nid  taste,  containing  no  rerin.  The  bile  of  the  carp  and 
iA  18  very  green  and  very  bitter,  contains  little  or  no  albu- 
ttcn,  but  yields  soda,  remn,  and  a  sweet  acrid  matter,  simi- 
ar  to  that  whidi  may  be  obtained  from  salmon  bile.  The 
afiary  ducts  open  separately  into  the  intestine.  The  liver 
if  the  cod,  cut  into  smaU  jneces,  bcnled  in  the  stomach,  of 
lie  aaase  animal,  and  eaten  with  vinegar  and  pepper,  is  a 
kvoorite  dish  in  the  northern  islands  of  Scotland,  and 
ttmed  L%x)er  Muggie, 

The  vessek  of  the  Absorbent  System  of  fishes  are  analo- 
pma  to  those  of  quadrupeds.  They  are,  however,  desti- 
ate  of  valves,  unless  at  their  termination  in  the  red  veins, 
md  do  not  appear  to  possess  conglobate  glands.  Dr  Moh- 
10,  to  whom  wc  are  indebted- for  the  first  illustraticm  of  this 
ikis  of  vessels,  g^ves  an  interesting  view  of  their  arrange- 
nent  in  the  cod  and  the  salmon  *. 


* ««  Tht  ditef  bnmdMi,'*  be  mji,  ^  of  Um  lacteal  vMiilt  of  Um  gnm, 
li  mbbU  lmttimii|  and  wUch  are  mailer  in  propertioo  to  tlie  blood-vca- 
ii,  than  in  the  Kantct  pinnati  of  Lmiijiui,  nm  vpwarda  in  tlie  iuuMotaijf» 
iBOit  paralld  to  each  other,  and  near  the  meeenterte  artdet.  In  their 
hdU  ooarte,  thcj  commnmcate  by  a  «a«t  number  of  anall  trauoferie  ca- 
ilik  At  the  top  of  the  abdomen,  near  the  fdl-bladder,  the  laeteale  of  the 
aaaaehf  and  lymphaticiof  the  epleen.  Over,  and  InteetinulaoaBea  are  added, 
ha,  chjie,  mixed  with  the  Ijrmph  of  the  a«ietant  chjlopoietlc  vieona, 
laaca  vpiraida,  and  towards  the  ri^t  lide,  into  a  large  receptacle  oonti- 
lona  to  Ihe  gall-hladder,  and  between  it  and  the  right  ride  and  back  part 
'  the  lower  end  of  the  oesophagus.     From  the  receptacle  of  the  chyle,  large 
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The  terminatioii  of  the  lymphatic  veins  in  the  skin,  mj 
be  readily  ascertained  in  this  class.  Cdouied  liquon  iB> 
jected  into  them,  are  discharged  by  numerous  paras,  dadj 
rituate  <m  the  upper  parts  of  the  body.  These  oriBcti 
are  placed  at  regular  intervals.  As  Dr  Mov ro  did  not  ok 
serve  any  appearance  of  extravasation  in  the  cellular  w^ 
stance,  he  ctmsidered  that  these  orifices  were  the  natuni 
b^nnings  of  the  lymphatic  veins. 


canals  pMi  upwards  to  the  right  and  left,  receiving  in  Uiis  comae  tbe  Ijofk 
irom  the  ovgans  of  urine  and  generation.  Those  on  tbe  left  side  an  dUd(f 
behind  tbe  Geaophagus. 

*'  The  chyle,  mixed  with  the  abdominal  Ijmpb,  having  aacandei  itm 
the  bonea,  which  reaemUe  our  clavicles,  is  pouied  into  Uoge  cdMv  laof* 
fades,  aitnate  chiefly  between  the  ciavides  and  the  undcnnoat  of  tht^ 
and  which  also  receive  the  lymph  fh>m  all  the  other  parts  of  the  body. 

**  Four  lymphatic  vessels,  which  terminate  in  these  receptado,  m' 
which  have  their  extremities  contracted  by  a  doubling  of  their  internal 
branes,  chiefly  merit  attention.  Tbe  fint  conveys  the  lymph  fliom  the 
of  tfie  belly,  from  the  ventral  and  pectoral  flns,  and  from  the  lient  1^ 
second  runs  up  the  side  of  the  fibh,  parallel  to  the  great  muooiis  dnct,  ui 
hnngi  the  lymph  from  the  principal  muscles  of  the  tail  and  body.  Tbethiri 
is  deep  seated,  and  conveys  the  lymph  from  the  spine,  spinal  marrovi  ttd 
upper  part  of  the  heod.  The  fourth  lymphatic  vessel,  or  rather  ptexot  rf 
vessels,  brings  the  lymph  from  the  brain  and  organs  of  the  sensss,  sod  hm 
^  mouth,  jaws,  and  gills. 

**  These  reoeptadcs  may  therefore  be  called  the  common  reoeptadti  tif^ 
^yk  and  lymph.  The  right  receptacle  communicates  freely  with  tbe  \dt 
bj  huv«  canals,  which  pass  chiefly  behind  tbe  heart  and  aenophsgns. 

^  Prom  each  of  these  receptacles  in  the  salmon,  a  canal  runs  dovovi''* 
and  inwards,  and  opens  into  the  upper  end  of  its  correspoDding  vcoscn 
inferior,  contiguous  to,  and  on  the  fore  and  outer  side  of  the  internal  JiUbI* 
vein.  The  termination  of  these  canals  arc  contracted,  and  their  iaum^ 
membranes  ore  doubled,  so  as  to  serve  the  purpose  of  val^xs,  in  prefcntuV 
the  passage  of  the  blood  from  the  vens  cavae  into  the  receptacles.  In  ^ 
cod  kind,  the  receptacles  are  proportionally  larger  than  in  the  salmon ;  tf^ 
besides  transmitting  the  muscles  of  the  gills,  and  their  several  nervest  cos- 
tain  the  upper  comua  of  the  air-Maddcr.'* — (Moano,  Sintct.  mmd  Pkp-  'i 

FuMtty  p.  31.) 
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The  jpfem  varies  greatly  in  its  i  a  i  1  position  in  the 
iMBab  of  this  dass.  In  some  it  is  m  y  triangular,  while 
I «dMn it  approaches  to  a  spher  figure.  Itisingene- 
il  entire ;  in  some  instancei  howe  ,  it  is  divided  into 
hn,  whkh  adhece  by  very  i    nder  3.   In  the  stur- 

BOBy  these  lobes  are  seven  in  r,  wh      n  the  angel 

Mvk  they  are  limited  to  two.  It  is  pL  in  snme  epedes 
a  the  sComacby  or  to  the  first  part  of  the  intestines ;  in 
thers  between  the  stomach  and  liver ;  and  in  a  great  num- 
er  it  is  under  the  air-bag,  and  above  the  other  bowels.  It 
I  always  of  a  darker  colour  than  the  liven 

While  in  repdles  the  whole  blood  does  not  pass  through 
lie  a&!ating  organs  in  succession,  in  the  course  of  circula- 
tisB,  it  is  otherwise  with  fishes.  The  heart  which  they 
Msess  is  pulmonic,  receiving  the  blood  from  the  veins, 
Dd  transmitting  the  whole  of  it  to  the  aerating  organs.  It 
situate  in  the  fore  part  of  the  body,  in  a  cavity  between 
1^  gills,  and  a  Uttle  behind.  The  pericardium  or  mem- 
^mgitf  which  lines  this  cavity,  is  similar  to  the  covering  of 
c»  cavity  of  the  abdomen,  and,  like  it,  is  often  spotted 
'  nlvery.  In  the  skate,  Dr  MoNao  found  the  bottom 
the  pericardium  lengthened  into  the  shape  of  a  funnel, 
boch  divides  into  two  branches.     These  are  tied  closely 

^be  lower  part  of  the  oesophagus,  and  open  into  the  ca- 
^^  of  the  abdomen.  Into  tliis  cavity  there  is  secreted  a 
^tish  liquor.  The  heart  itself  is  small  in  proportion  to 
^  body  of  the  animal,  and  varies  greatly  in  figure  in  the 
flerent  species.  It  is  quadrilateral  in  some,  and  semicir- 
^lar  in  others.  It  consists,  as  we  have  already  mentioned, 
a  single  auricle  aAd  a  single  ventricle,  corresponding  to 
^  right  side  of  the  heart  of  warm-blooded  animals.  The 
Allele  is  in  general  larger  than  the  ventricle,  and  of  a  tliin- 
^  texture  in  its  coats.  This  last  division  of  the  heart  has 
'^Us  of  conridcrable  thickness.     It  sends  forth  an  artery, 
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which,  at  its  separation  fix>in  the  heart,  forms  a  bulb  vai 
ing  in  shape  according  to  the  spedes.  This  artery  m 
divides  and  proceeds  directly  to  the  gills,  over  whose  lea^ 
it  is  spread  in  the  most  minute  ramifications. 

The  organs  of  reqiiration  in  fishes  oonast  of  four  pir 
a  gill-lid,  a  gill-fiap,  the  gill-opening,  and  the  fpUM  the 
selves.  The  two  last  are  always  present,  but  one,  a 
sometimes  both,  of  the  two  first  are  wanting.  We  prap 
to  examine  these  parts  in  suocesnon,  beginning  with  th 
which  are  exterior. 

1.  GiUMd.  The  gilUid,  or,  as  it  is  also  termed,  tjpm 
luntj  is  situated  behind  the  eye  on  eadi  ade.  The  boi 
of  which  it  oonttsts  vary  in  form  and  number.  The  ft 
termed  by  Cuvise  the pre-cperde^  is  united  with  the  cha 
bones,  and  extends,  in  the  form  of  a  thin  plate,  from  1 
occiput  to  the  articulation  of  the  lower  jaw.  To  ita  dh 
margin  are  attached  the  operekj  next  the  occiput ;  dien  i 
sub-opercky  and,  last  of  all,  the  inter-operdey  next  t 
tongue.  The  surface  in  some  is  smooth,  in  others  roa| 
or  tuberculated,  or  striated,  or  spinous.  Its  use  is  to  g 
support  to  the  giU-flap,  and  act  as  a  cover  to  the  openi 
of  the  giUs.  It  is  absent  in  fishes  which  have  fii 
brandiiap,  and  in  a  few  with  free  branchise.  When  it  d 
exist,  the  chacacters  which  it  exhibits  in  its  structure  i 
subject  to  little  variation. 

The  gUlJIap  is  the  membrana  brcmMosUga  of  Li 
K.£us,  and  was  considered  by  him  as  a  true  fin.  It 
of  a  definite  number  of  curved  bones  or  cartilages, 
connecting  membrane.  Its  posterior  edge  is  generally  fir 
and  its  anterior  edge  or  base  is  united  with  the  gill-lid. 
is  capable  of  extension  and  contraction,  and,  when  at  n 
it  is  generally  folded  up  under  the  gtlUid.  It  is  want! 
in  the  chondroptcrygii,  and  likewise  in  a  few  genera  of 
«cous  -fishes.    When  present,  it  apjx^ars  to  assist  the  mot 
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mn  pmmniting  the  current  of  water  through  the  gUls,  or  per- 
fiDnnt  a  cunent  over  the  gills,  when  the  mouth  U  oc- 
in  aeizing  prey. 
"JLhe  gill-flap  furmshes  to  the  systematic  ichthyologist 
of  his  most  useful  characters.    He  seldom  pays  atten- 
to  its  form,  but  its  rays  are  eagerly  counted,  as  he 
fincis  that  they  are  not  subject  to  vary.   Speciesof  the  same 
gesuis  have,  in  general,  the  same  number  of  rays,  and 
mmaxj  of  the  Linnaean  genera  depend  on  thb  circumstance 
finr  their  character.     But  in  counting  their  number,  care 
mca9t  be  taken  to  examine  the  structure  of  the  gilUid  at 
tbe    same  time,    as  the  student  spmctimes  enumerates, 
aoaoog  the  rays  of  the  gilL-flap,  the  posterior  divisions  of 
tluat  oigan,  when  present,  and  hence  finds  his  observations 
At  "wmaaoe  with  the  descriptions  of  authcnrs. 

The  gill-opening  in  the  osseous  fishes,  and  among  the 
Iviaiichioste;^^  is  a  simple  aperture  behind  the  plls  on  each. 
It  is  sometimes  round,  or  semi-lunar,  and  in  relative  posi- 
tiom  it  difiers  according  to  the  species  or  genera.  In  the 
ourdlaginous  fishes,  the  opening  on  each  side  is  subdivided 
into  as  many  apertures  as  there  are  gills*  the  gills  in  this 
^nbt  being  fixed  to  the  membranes  which  act  as  partitions 
^  the  opening.  In  such  fishes,  these  openings  are  on  the 
'Uiiumt,  at  the  ades,  or  underneath,  according  to  the  ge- 


^n  the  fishes  with  free  gills,  these  organs  are  in  general 
^Sht  in  number,  four  on  each  ade.  Each  gill  conasts  of 
"^'^ce  parts,  a  cartilaginous  cnr  bony  support,  and  its  convex 
^^^  cxncave  sides.  The  support  of  each  gill  conasts  of  a 
^^'^'oked  bone  or  cartilage,  in  general  furnished  with  a  joint. 
'^t  its  base,  it  is  united  with  the  bones  of  the  tongue,  and 
^^vc  with  those  of  the  head.  At  both  extremities  it  is 
'^[•^Veable,  and  throughout  is  flexible  like  a  rib.  Its  poei- 
*^Jn  is  nearly  vertical.     Fnim  its  exterior  or  convex  side," 
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iMUe  a  multitude  of  fleshy  leaves,  or  fringed  Tascuiir 
farils,  resanbling  plumes,  and  closely  ooonected  U  the 
These  are  of  a  red  colour  in  almost  all  fishes  in  a  huiik^J 
stilte.    The  internal  or  convex  side  of  the  support  neit 
mouth  exhibits  many  singular  differences.      It  is 
more  or  less  furnished  with,  tubercles.   These,  in  the 
CyprinuB,  are  8mooth,«-in  the  Cottus  rough.    Th^ 
lengthened  into  slender  s[nnes  in  the  herring  and 
fbut  in  the  former  these  are  serrated,  while  in  the  latter 
aie  smooth.     This  concave  part  of  the  gill  is  of  a  whil 
43dour,  and  forms  a  striking  contrast  with  the  colour  of 
4XMiv^c  side. 

In  some  osseous  fishes,  the  ^Is  exceed  four  in 
on  each.     In  the  herring,  for  examjde,  there  is  a  small  i 
perfect  gill  on  each  side,  attached  to  the  inner  nde  of 
giI14id,  on  which  all  its  motions  depend.     It  has  no 
arch  nor  concave  side.     At  the  entrance  to  the  gullet 
is  a  cartilage  on  each  side,  studded  with  tubercles^ 
hling,  in  appearance,  the  concave  side  of  the  last  gill, 
connected  with  deglutition.     In  the  ptaiae^  a  sin^lar  gilfr  ^ 
may  be  observed  on  the  inside  of  the  gill-lid,  but  no 
tinct  appearance  of  a  dxth  gill  at  the  entrance  to  the 
phagus. 

In  the  chondropterygii,  the  gills  are  feur  from  being 
perfect.  '  They  are  fixed  to  partitions  which  serve  the  pur-^ 
poses  of  the  bony  arches  in  the  osseous  fishes.    These 
titiQns  extend  from  the  mouth  to  the  gilUopening,  and 
in  number  according  to  the  genera.     They  are  destitute 
the  inner  or  concave  white  side,  but  the  fleshy  leaflets 
of  the  same  structure  with  those  on  the  convex  part  of 
gills  in  osseous  fishes  *. 


*  We  arc  indebted  to  that  dutinguUhcd  anatomut,  Sir  EviaARS  Heati 
some  important  observations  on  the  respiratory  oriBans  of  the  hUDprtr 
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'X'he  extent  of  surface  presented  by  the  gills  of  a  fish,  to 
Bible  the  blood  to  come  in  contact  with  the  air  in  the 
Iter,  is  much  greater  than  one  would,  without  attentive 
VMidcration,  be  led  to  suppose.    Dr  Monbo  calculated, 


f  sine,  the  apodal  cbondiopterygious  fiiSies,  and  the  least  perfect  Id  the  tjB" 
Hk  «•  In  the  lamprey  (he  says)  the  organs  of  respiration  have  seven  ex« 
rmI  openings  on  each  side  of  the  anfanal ;  these  lead  into  the  sanoe  mun- 
r  €f  sepante  oval  hags,  placed  lioriaoDtally,  the  inner  membrane  ef  which 
ooBstraded  like  that  oC  the  gills  in  fishes.  There  is  an  equal  nnmbtr  of 
temal  openings  leading  into  a  tube,  the  lower  end  of  which  is  dosed,  and 
te  Vfper  terminates  by  a  fringed  edge  in  the  oesophagns.  These  bags  are 
ntained  in  separate  cavities,  and  enclosed  in  a  thorax  resembling  that  of 
■A  nioMls,  only  composed  of  cartilsges  instead  of  ribs,  and  the  pericar- 
whidi  is  also  cartflagiooos,  is  htted  to  its  lower  aalremity  like  a.dia^ 
PhiL  Trans.  1815,  pw  S57.  In  the  myzine,  the  external  opeo- 
V>  are  two  in  number,  but  there  are  six  lateral  bags  on  each  side,  placed 
"piaadiculariy,  to  which  there  are  six  tubes  from  each  of  the  openings,  and 
to  the  left  eztcmal  opening  there  is  one  which  passes  directly  into  the 


^^  In  the  lamprey,  the  water  is  recdved  by  the  lateral  opess^gt  of  the 
'^■iial  into  the  bags  which  perform  the  office  of  gills,  and  passes  out  by  the 
''^  opening ;  the  form  of  the  cavities  being  fitted  to  allow  the  water  to  go 
^  one  side,  pass  round  the  projecting  parts,  and  oat  at  the  other.  A 
*^  of  the  water  escapes  into  the  middle  tube,  and  (him  thence,  dther 
'^Ktt  into  the  other  bags,  or  out  of  the  upper  end  into  the  oBoophagvs. 
^*t»  is  a  common  opinion,  that  the  water  is  thrown  out  at  the  nostril  i 
^»  however,  is  unfounded,  as  the  nostril  has  no  communication  with  the 
^*>th.**~^^  In  the  myxlnc,  the  dastidty  of  tho  two  tubes,  and  the  bags  into 
*^h  they  open,  admits  of  the  water  bdng  recdved ;  and  the  pressure  pro* 
by  the  action  of  the  external  musdes,  forces  it  into  the  issophagus, 
whence  it  is  thrown  oat  by  the  opening  at  the  lower  end  of  thai  tubcb** 


means  here  stated,  as  employed  to  bring  the  water  to  the  surface  of 
^  Cnis,  is  probably.  In  the  case  of  lamprey,  only  used  during  the  action  of 
Ekcr,  as  the  giU  cavities  seem  but  ill  fitted  for  the  continued  ahoorp- 
circulation,  and  ejection  of  the  water  liy  the  same  orifice,  such  as  our 
^^aor  supposes.  ^Vnalogy,  too,  forbidji  us  to  conjecture,  that  the  gillv  of 
'^  lamprey  shall  be  watered  h\  i.i>j.!ons  the  reverse  of  thoK  which  arc  exc- 
*^p*d  bv  other  fishes. 
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chat  the  whole  gills  of  a  large  skate  presented  a  niifiKe 
equal  to  52250  square  inches,  or  equal  to  the  whole  dtr 
nal  surface  of  the  human  body. 

Any  injury  reoeived  by  t^ie  gills  of  fidiesy  is  attaU 
with  much  pain,  and  a  oonmderable  effusion  of  hlood. 
Some  fishonien  seem  to  ba  well  aware  of  this  last  mm- 
stance,  and  cut  the  gills  with  a  kmfe  as  soon  as  the  fidhk 
taken.  A  ccqaous  bleeding  takes  place ;  and  thftj  fiadtkH 
a  fish  so  killed,  will  keep  mudi  longer  in  a  fredi  stale,  Aa 
one  on  which  thb  operation  of  bleeding  has  not  been  per 
formed. 

The  number  of  respirations  in  a  minute  is  seldom  Jtiait 
thirty,  or  below  twenty.  In  the  same  individual  k  is  ii- 
ble  to  eonsidendile  variation,  depending  on  the  wiD  of  dv 
animal. 

The  blood,  after  bong  renovated  in  the  gills,  is  retbor* 
bed  by  a  multitude  of  minute  vessels,  which  unite  togeckr; 
but,  instead  of  returning  the  blood  to  a  systemic  hcsrl,  tt> 
be  afterwards  distributed  through  the  body,  this  aorta  a- 
erases  that  function,  and  descends  along  the  inferior  ade 
of  the  spine,  in  a  canal  fitted  for  its  reception,  giviagnf 
arteries,  during  its  course,  to  the  adjacent  parts.  Tk 
blood  is  absorbed  again  by  veins,  which  have  extreodj 
thin  coats.  These  are  much  larger  in  their  course  dna  in 
their  termination;  and  form,  in  different  parts  of  their 
course,  considerable  receptacles  for  blood. 

It  was  the  opinion  of  Rohdxletius,  that  fishes  «0* 
destitute  of  KinNcrs  and  the  bladder  of  urine ;  but  tk 
observations  of  Willoughby  and  others  have  demoostrst- 
cd  thar  existence.  The  kidneys  of  fishes  are  unifbrv  ■ 
their  substance,  and  of  a  reddish  brown  colour.  They  siv, 
in  general,  long  and  narrow,  and  apparently  united  iDtoooc 
mass.  The  peritoneum  covers  their  under  surfiue^  ^ 
iTiey  arc  placed  longitudinally  under  tiK  spne.     The  unv 
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Bn  hegok  by  numerous  nx>t8»  and  run  along  the  under  sur* 
■oe  of  the  kidney.  Tkey  tammafte  either  in  a  yeaca  uri* 
aria,  or  a  cloaca ;  or  unite  together  to  form  a  ^^^tatmij, 
rhkh  aupplies  the  place  of  a  bladder  of  nrine. 

In  the  cfaondropterygii,  the  ureters  terminate  in  the  do* 
ca»  but  in  the  other  cartilaginous  fishes  the  bladder  of 
iriae  ia  present,  although  Tery  small  and  tlrni  in  its  ooats. 
tht  ««lhra  m  most  fidies  is  short,  and  coaunonly  opens 
aUiid  the  aoua  by  an  orifice,  which  atso  gtves  issue  to  the 
cxiial  evacuatioBS.   Benal  glands  are  wanting  in  this  class* 

The  RxFRODueTioiff  of  fishes  is  a  subject  involved  in 
psat  obacufity.  The  dement  in  whidi  they  leside  con. 
saris  fipoHS  us  the  actioas  which  theyperfiorm,  sothat  weare 
bhUo  lo  point  out,  with  certainty,  the  usesof  thediffisient 
■IpBns^  or  the  fiaietions  irfiich  they  exercise.  Even  in  the 
Isfa  of  AmaiTOTLB,  the  difiiarenee  in  the  mode  of  repro- 
iaelioii  between  the  cartilaginous  and  the  osseous  fishes 
had  been  observed ;  and  although  many  accurate  observa- 
liiaiahave  been  made  by  aiodem  lootomists,  much  slill  le- 
Mina  to  be  done,  both  in  the  fidd  of  ojbservation  and  dis* 


In  reference  to  the  reproductive  system,  fishes  may  be 
Srided  into  two  dassps.  Thus,  some  have  the  sexes  dis- 
uet,  while  in  others  they  are  umted.  Those  with  the  sexes 
liatinct,  may  be  subdivided  into  such  as  have  the  impreg- 
aatkm  Extarnal  or  Internal. 


Fishes  wUh  the  uwea  diHifneij  0fHi  wUh  ejtitfyMU  impr^ 
siafieii.*— The  fishes  induded  under  this  division,  are  by  tar 
themost  numerous.  They  have  all  free  branchise.  Some 
«f  them  possess  a  cartilaginous  skeleton,,  while  others  belong 
to  the  division  termed  Osseous.  In  all  (tf  them,  the  egg  is 
impregnated  externally,  and  arrives  at  maturity  without  the 
aid  of  the  mother. 
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In  the  males  of  this  division,  the  testes,  known  by  tl^^ 
name  of  miUsy  are  two  in  number,  of  a  white  oriomv 
lengthened  £bnn.     The  surface  is  usually  imguiarly 
collated.     They  are  situate  on  each  side  of  the 
and  consist  of  glanduknis  sacs  destined  for  the 
of  the  imprq^nating  fluid.     Through  the  middle  of 
milt  there  passes  a  ductus  deferens,  uniting  with  each 
at  the  posterior  part  of  the  abdomen,  and  fiNrminga  kindt 
Tesicula  seminalis.    This  duct  either  terminates  in  the 
ca,  or  by  a  small  orifice  near  its  caudal  margin. 

We  possess  few  accurate  experiments  on  the  dieianL 
cumposition  of  the  semiual  fluid  of  fishes.     Foumcxmr  paiH* 
lished*  lome  experiments  on  the  milt  of  the  carpi 
found  that  it  was  ndther  add  nor  alkaline.     It  iqppeacs 
consist  of  albumen,  gdatine,  phoqphorus,  pbosfdial 
phoqphat  of  magnesia,  and  mu  iat  of  ammonia     Marc 
eently,  Dr  Jonif  subjected  the  milt  of  a  tench  to  a 
cal  analysis  and  obtained  the  following  ingredienta : 
insoluble  albumen,  gelatine,  fdiosphatof  ammonia^ 
jdiat  of  lime,  phosphat  of  magnesia,  and  alkaline  phoiplMt-> 
He  could  not  detect  the  presence  of  any  phoqphorus,  whida 
had  bera  given  as  a  constituent  by  PouRCBor  and  Vau- 
QincLiir.     In  all  these  examples,  however,  the  seminal  fluid 
was  mixed  with  the  substance  of  the  testes. 

Inthejhnales  of  this  divisicm,  the  ovary,  usually  tcnned 
the  roCy  b  double  in  the  greater  nuniber  of  fishes,  but  ioa 
few  it  appears  to  be  single.  It  occupies  nearly  the  same  po- 
mtionas  themiit  in  the  males.  It  consists  of  a  thin  ddBeate 
fUded  membrane  indosing  the  ova,  disposed  in  transvvse 
layers,  and  bonftected  by  means  of  bkxidvessds.  TfaenisBi>- 
dMtiet  oviduct.  The  external  apenmg^  are  simihir  to  thoi^' 
ih -the  nude. 


*  Annalet  dt  Chim.  voL  Izlv.  p.  S. 
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X^ierious  to  the  deposition  or  ejection  of  the  roe  or  eggi 
y  the  femftle^  a  social  union  has  been  formed  with  a  male. 
hat.  this  connection  is  merely  temporary^  and  is  disBolved 
Buoaediately  after  the  impr^pnation  of  the  egg  has  taken 


The  ova  aite  first  deposited  by  the  female,  and  then  the 
pours  upcm  them  the  impregnating  fluid.  In  many 
they  mutually  form  a  hole  in  the  sand^iand  place 
diecein  the  roe  $  in  other  instances,  the  roe  is  depodted  in 
die  crevices  of  rocks,  or  on  sea  weeds  or  aquatic  plants. 
Btat  it  would  be  endless  to  detail  the  various  waya  (even 
WBve  we  better  acquainted  with  them  than  we  profess  to  be) 
lA  ^^diich  fishes  pertona  this  curious  futiction  of  their  na» 


^he  ^ggs  of  fishes  are  very  various  with  respect  to  ool- 
i(Ue%  but  agree  in  bemg  of  a  spherical  form.  The  int^o- 
t  is  more  or  less  firm,  according  to  the  species.  The 
which  contains  but  little  oil,  instead  of  occupying  the 
esfttre^  as  in  the  eggs  of  birds,  is  placed  latenrally,  and  is 
(Unounded  by  the  glaire  or  albuminous  matter.  Between 
l^^  yolk  and  the  glaire  is  situated  the  germ  or  embyro. 
C^lae  germ  becomes  ready  for  exclusion  at  y&ry  different  pe- 
*ods,  accctfding  to  the  q)ecie8.  Thus,  the  egg  of  the  carp 
^  onid  to  be  perfected  in  the  course  of  three  weeks,  while 
^Mmx  of  the  salmon  requires  as  many  months.  But  in  the 
BflBEP  of  the  same  species,  a  great  deal  depends  on  the  tern- 
P^tiiture  to  which  they  arc  exposed ;  as,  in  the  same  pood, 
^^^osa  eggs  are  soonest  hatched  which  have  been  deposited 
^  the  shallowest  water. 

«Aa  the  onbryb  is  devekq)ed,  the  heart  first  appears,  at 
terwards  the  spine,  eyes,  and  tail.  The  organs  of  motion 
""^  evolved  in  the  following  order.  Tlie  pectoral  fins  first 
''^^e  their  appearance,  and  afterwards  those  .of  the  tail; 
^  dorsal  fins  follow,  and  then  t!ie  ventral  and  anal  fins. 
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FMes  wkk  the  sexes  distinct^  and  Ttiih  internal  imj^ng- 
.—In  this  division  are  included  the  choodropCerjgiiy 
likewise  a  few  osseous  fishes.     In  the  males  of  this  di- 
at  least  in  those  of  the  chondropteiygii,  the  tertei 
are  two  in  number,  flat,  and  of  great  extent.  Each  is  divided 
inio  two  portions;  the  first  resembles  the  soft  milt  of  oti- 
parous  fishes,  and  the  second  consists  of  small  spherical  gisa* 
dular  bodies.     From  these  an  epididynus  is  prodimd, 
diiefly  composed  of  convoluted  tubes,  which  teimiuaie  ia  s 
vas  deferens ;  the  under  part  of  which  is  greatly  dBlatdl, 
and  forms,  as  in  birds,  a  considerable  reoepCade,  or  iicsicuh 
seminalis.     Contiguous  to  the  outer  side  of  the  dilated  sad 
of  the  vas  deferens,  there  is  a  bag  of  considerable  siae^fiMsd 
with  a  green  liquor,  which  is  discharged  into  the  samefis- 
nel  with  the  semen,  and  probably  at  the  same  time  with  it 
By  some,  this  is  considered  as  a  vesicula  seminalis,  wUIe^ 
by  others,  it  is  regarded  as  supplying  the  place  of  a  pro- 
state gland.     The  funnel  through  which  the  seminal  fluid 
is  poured,  opens  near  the  cloaca,  and,  in  some  cases,  is  ■ 
little  produced  externally. 

In  the  males  of  the  chondropterygii,  there  are  certain 
organs  dtuated  near  the  anus,  consisting  of  bone,  cartilage, 
and  muscles.  These  were  long  regarded  as  the  extenil 
organs  of  reproduction.  But  Rondeletius  was  of  opinioQ 
that  these  were  only  accessory  organs,  and  enaUcxl  the 
males  to  retidn  the  females  more  closely  during  coitiao. 
The  celebrated  ichthyolo^st  Block,  from  dissections,  ar- 
rived  at  the  same  conclusion.     They  are  termed  daspers. 

The  male  organs  of  the  sharks  and  rays,  are  such  as  we 
have  now  described ;  but  few  accurate  observations  hare 
been  made  on  the  male  organs  of  these  ovoviviparous  fishes, 
which  belong  to  the  branchiostegous  and  osseous  tribes,  sudi 
ah  till*  syngathus,  blennius,  and  muraena. 
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males  of  the  sharks  and  rays,  the  ovaria,  two  in 
e  situate  at  the  i^des  of  the  spine,  and  contain 
rent  sizes.  From  each  of  these  proceeds  an  ovi- 
interior  extremities  <tf  which  are  united  to  th^ 
and  spine.  Internally,  these  ducts  are  covered 
liar  papliasy  and  pass  through  a  large  glandular 
which,  they  dilate  into  a  large  sac,  whidi  is 

e  ova  pass  into  the  oviduct,  they  are  carried  to 
lar  body,  which  is  supposed  to  secrete  the  glaire 
>us  part,  and  afterwards  conveyed  to  the  uterus, 
recdve  the  shell.  It  is  not  determined  at  what 
!gg  becomes  impregnated,  or  in  what  manner 
»  is  performed. 

he  species  of  this  group  are  ovoviviparous.  The 
in  the  uterus,  are  enveloped  in  a  membranace- 
ving  the  vacant  spaces  filled  with  a  transparent 
1  the  young  are  sufficiently  develcqied,  theyolk- 
I  into  the  belly,  and  parturition  takes  place, 
spedes  of  this  group,  which  are  oviparous,  the 
a  depressed  quadrangular  form,  pointed  or  prow 
e  comers,  and  protected  by  a  coriaceous  shdl. 
is  aerated  in  these,  by  means  of  two  slits  in  the 
e  admission  and  escape  of  the  water  *. 

1$  Jisfies  which  are  A^rmopArocft/r.— Instances 
iroditism  among  fishes,  were,  for  a  long  period, 
rare,  and  always  as  accidental.  Bastes  detect- 
arrangement  in  the  whiting,  and  Duhamsl  ob- 
iame  in  the  carp.  But  it  was  reserved  for  that 
list.  Sir  EvERABD  Home,  to  point  out  a  parti- 

DUB*!  paper  *^  On  the  mode  •f  httimg  «/  the  wtfeMparmte 
Trans.  1810,  p.  tOS. 
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cular  tribe  of  fishes,  in  which  the  organs  of  both  aexei  ire 
always  present  in  the  same  individual. 

Having  been  unsuccessful  in  obtaining  any  mak  Ifls- 
pries,  although  he  got  what  were  considered  as  femskl  is 
abundance.  Sir  Evemard  began  to  suspect,  that  the  'vt 
viduals  of  the  species  were  hermaphrodites,  and  his  ohtf- 
vations  on  these  fish,  at  different  periods,  justified  his  CM* 
jecturcs  •. 


*  **  I  fi)aiid\ipon  examination,  that  the  twa  glandular  bodl«  fnJKllV 
into  the  belly,  one  on  each  tide  of  the  ovariiiin»  wMdi  havo  ahMft  bw 
lappoaed  to  be  the  kidneysy  varied  very  modi  in  aiae  and  appaannoiili^ 
beginning  and  end  of  the  leaaon.  When  the  ova  are  ao  amall  that  dN  i^ 
mal  is  repated  to  be  a  male,  these  glandabur  bodies,  and  the  bladt  nbaa* 
upon  which  they  lie,  appear  to  fbnn  one  mass,  and  the  dnct  apoa  thlflU 
rior  part  is  thin  and  almost  transparent,  containing  a  tidd  eqaaOly  il  C  lull  h 
the  end  of  May,  when  the  ova  faicrease  in  siae,  these  gjaadslat  luJiiili— ' 
laiger,  more  turgid,  and  have  a  distipct  line  of  separation  bttwsis  it^ 
and  the  black  substance  bdiind  {  their  structure  is  more  devdopad,  liV 
evidently  composed  of  tubuli  running  in  a  tnmsverse  directioo,  andthidi^ 
leading  from  them  are  thicker  in  their  coots,  and  boger  in  sis. 

^«  On  the  5lh  of  June,  the  ova  were  fimnd  to  be  of  the  ftdl  slisi  ■<* 
small  transparent  speck,  not  before  to  be  observed,  was  seen  incnch  |  aib 
time,  the  tubular  structure  had  an  increased  breadth,  and  the  duet  |dlf 
from  it  contained  a  ropy  fluid,  which,  when  fgamined  in  the  IdUcf  (^ 
microscope,  was  found  to  be  composed  of  small  globnko  in  a  taai^a* 
fluid.  On  the  9th  of  June,  neither  the  ova  nor  the.tnbnlar  aUuim^ 
undefgone  any  change.  On  the  11th  of  June,  the  ova  were  of  thsaa* 
sIk,  but  the  slightest  force  detached  them  from  the  ovarium  t  t^t 
structure  had  increased  still  more  in  size,  the  fluid  in  the  dncts  was 
more  ropy,  and  when  water  was  added  to  it  in  the  Add  of  the 
it  eoogulated,  and  what  was  before  made  up  of  globules,  had  warn  tfii  V 
paarance  of  ilakes.  The  ova  do  not  pass  out  at  an  tiavlofy  Airt  0  ^ 
fishes,  but  drop  from  the  cells  in  the  ovarium  in  which  thaj  wmt  ImA 
into  the  cavity  of  the  abdomen,  and  escape  by  two  small  ayltm  it  Ai 
lower  part  ot  that  cavity,  into  a  tube  common  to  them  and  to  the  ammii 
which  they  are  impRgnated.**  «<  In  the  lampem  or  pride,  and  In  dbi  ^ 
trobf anchns  ccacns,  a  aimllar  structnm  is  obaervabiew*  PULTkaBS.A»D 
1815,  Part  II.  p.  t6e. 
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His  obeervations  leave  little  room  to  doubt  tliat  the  ani- 
als  in  question  are  hermaphrodites;  without,  however, 
eCennining  at  what  precise  period,  or  in  what  pomtion,  the 
K»  "« impregnated. 

Although  the  sexual  organs  of  fishes  had  been  long 
Down,  it  was  not  until  the  middle  of  the  18th  century 
wt  any  experiments  were  performed  to  ascertain  the  eflfect 
P  their  abstraction.  Tully  appears  to  have  been  the 
nt  person  who  performed  the  operation,  and  an  account 
r  htt  experiments  has  been  published  in  the  Grent.  Mag. 
tL  XXV.  p.  416,  and  in  Phil.  Trans,  vol.  xlviii.  p.  870. 
Vhim  the  abdomen  of  the  fish  is  laid  open^  the  milt  or 
»  Oirefully  removed,  and  the  wound  sewed  up  again, 
ht  iab  appears  to  experience  but  little  pun,  and  the  wound 
ink  i#  8  few  weeks.  These  experiments  have  frequently 
tai  perlbrmed  on  the  carp,  and  they  are  attended  with 
ilib  risk.  The  fish  grows  to  a  large  size,  and  its  flesh  i» 
Md  to  have  a  more  ddicate  flavour.  But  castration  has 
Mvcr  come  iiito  general  use  among  the  proprietors  of  fish 
Mb^  being  addom  performed  but  from  motives  of  curio- 
itf  or  science. 

We  have  alrendy  stated,  that  the  impregnation  of  tlie 
n  takes  place,  in  many  species,  after  exclusion,  and 
^  experiments  which  have  been  conducted  to  establish 
ftb  point,  have  likemse  made  us  acquainted  with  the  exis- 
^ffiftiX  hybrid Jishes,  Even  in  a  common  fish  pond,  where 
^  and  trout  are  peniiitted  to  live  in  company,  the  carp 
"■Ktimes  impregnates  ihe  egg&  of  the  trout,  or  the  trout 
^koie  of  the  carp.  The  limits,  however,  within  which  tiffs 
ii^iigularity  is  confined,  have  never  been  investigated  with 
we. 

'idles  exhiUt  very  remarkable  differences  in  regard  to 
^  SMMNftrr  qf'  t^$  which  they  produce.  The  rays  and 
•rtti  seem  to  prepare  but  a  very  limited  number.    Rox- 

;       O 
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DELETius  States  the  number  in  the  squalus  acanthiasattt; 
other  observers  have  found  in  other  species  26  and  eves 
30.     But  the  number  of  egg»  in  other  kinds  cyf  ovipiwi^ 
fish  exceeds  almost  our  powers  of  reckoning  *. 

There  is  no  regular  proportion  between  the  weig^  oT 
the  fish  and  the  weight  or  number  of  eggs  produced.  Mor 
is  there  any  estimated  proportion  between  the  number  flf 
eggs  deposited,  and  the  number  of  fish  wtftch  arrive  at  ns* 
turity.  The  eggs  are  eagerly  sought  after  by  other  Ukb,- 
by  aquatic  birds  and  reptiles.  In  the  young  state^  1% 
are  pursued  by  their  own  species,  as  well  as  by 
longing  to  other  classes. 

The  season  in  which  fish  deposit  th^  ^gs 
cording  to  the  species,  and  even  the  habit  of  the  i 
al.    It  is  well  known,  that  among  salmon,  even  in  the 
river,  a  difference  of  some  months  is  observable,  woi 
believe  that  the  same  remark  is  applicable  to  all  other 
of  fish.     In  general,  before  spawning,  fish  forsake  the 
water,  and  approach  the  shore,  that  the  roe. 


*  The  following  Table  may  convey  to  Uie  general  reader  mom  ite 
Uieir  prolific  powers,  as  extracted  <h>in  HiaiiKa*8  Remarks  on  the  Fi 
of  Pish,  PhiL  Trans.  1767,  p.  28a 


Fish. 

Weight. 

Weight  of 
spawn. 

Number  of 
^gs. 

s^ 

Oz.  Dr. 

Grains. 

Carp,    -    - 

25    6 

2571 

203109 

April  4. 

Cod-fish,     - 

0    0 

12540 

S686760 

Deo8nib«23L 

Flounder,  - 

24    4 

2200 

1357400 

March  14 

Herring,     • 

5  10 

480 

36960 

October  25. 

Mackrel,     - 

18    0 

I223i 

546681 

Jimeia 

Perch,   -    - 

8     9 

7654 

28323 

Aprils 

Pike,     .     . 

56    4 

51004 

49304 

25b 

Roach, 

10    64 

S61 

81586 

Uaf% 

Smelt,   .    • 

2    0 

1404 

38278 

March  21. 

Sole,      .    • 

14    8 

5424 

100862 

JUMlS. 

Tench, 

40    0 

383252 

Mqria. 

i 
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•hallow  water,  may  be  vivified  by  the  influence  of  the 
Uur  rays  *.  At  that  season,  some  fish  forsake  the  salt  wa^ 
*9  ascend  rivers,  and,  after  spawning,  retreat  agun  to  the 
Ban.     Such  were  formerly  called  Anadromi. 

The  eggs  of  various  species  of  fish  belonging  to  the  ovi- 
isous  order,  with  distinct  sexes,  are  used  as  articles  of 
^d.  Where  circumstances  permit,  they  are  consiuned 
bik  in  a  lecent^tate.  In  other  ^tuations  they  are  salted, 
m1  fbnn  the  well  known  article  of  trade  called  cavii^r, 

The  characters  which  the  organs  of  reproduction  fur- 
mbf  in  the  discrimination  of  species,  have  been  hitherto 
och  n^lected.  Connected  as  they  are  with  the  existence 
'  the  animal,  and  exerci^g  a  powerful  controul  over  its 
ifciCs,  they  ought  to  be  examined  with  care,  and  thdr  ap- 
MQinoes  recorded  in  detail. 

JPew  accurate  observations  have  been  made  to  determine 
M  age  of  fishes.  The  element  in  which  they  reade,  is 
^posed  to  preserve  them  from  the  pernicious  influence  of 
udden  changes  of  temperature ;  the  slowness  of  the  pro- 
eai  of  osofication,  the  coldness  of  their  blood,  and  the 
ttdiness  of  all  their  primary  movements,  are  considered  as 
■dcating  a  lengthened  existence.  Accordingly,  we  find 
«^  age  of  the  carp  has  been  known  to  reach  to  ftOO  years, 
■^  of  the  pike  to  260.  The  marks,  however,  by  which  the 
8^  of  fishes  may  be  determined,  remain  yet  to  be  discovert. 

Pishes  are  greatly  tormented  with  intestinal  worms.  The 
3»iiii0D  stickeback  may  be  quoted  as  a  remarkable  instance. 
^  death  is  often  occasioned  by  the  increase  of  the  Tcenia 
^^^da  of  Gmeun  ;  and  it  is  even  supposed,  that  this  fatal 


The  practice  of  cutting  the  sea-weeds  for  the  manufiicture  of  kelp,  has 
M^ed  many  species  of  a  suitable  sitiiation  for  the  deposition  of  the 
*^i»)  and  the  IVjr  of  the  requisite  piotection.  Hence  the  univertal  com- 
*^"^  aloqg  the  shores  of  Scotland,  that  fish  are  now  less  abundant  than 
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issue  follows  the  comfJetion  of  the  function  of  reprodudkii 
with  r^^larity  ♦. 

Fishes  exhibit  remarkable  differenoeB  with  leqitet  to 
thar  vixHtciousneM.  Thus,  some  fishes  expire  almost  the 
instant  they  are  taken  out  of  the  water,  as  the  hcRing  snd 
smelt ;  others  are  capaUe  of  surviving  hours,  and  efCB 
days,  when  removed  frcnn  their  native  element,  as  tlie«l, 
carp,  and  some  others.  It  sometimes  lia|ilpiiiii,  that.  vifft> 
dous  fishes  are  conveyed  to  a  distance  by  birds,  and  kft, 
without  bdng  killed,  on  rocks  or  fields.  This  has  gsm 
rise  to  many  of  the  absurd  stories  which  have  been  toldrf 
showers  of  fishes.  Rondklbtius  observes  with  praprielf) 
that  those  fishes  in  which  the  gill  openings  are  but  illqM^ 
fectly  covered,  exjnre  soonest  when  taken  from  the  waMr; 
and  those  fish  having  branchiae,  protected  by  a  gill-lid 
which  shuts  close,  or  by  a  narrow  opening,  are  most  vivB- 
cious.  The  air  soon  dries  the  fine  plumes  of  the  gills,  wA 
obstructs  the  process  of  respiration  and  of  circulation. 

It  is  seldom  that  a  fish  is  permitted  to  die  a  natur*^ 
death  from  old  age.     During  every  period  of  its 
it  is  surrounded  by  foes ;  and  when  no  long^  able  to 
cise  its  wonted  watchfulness,  or  exert  its  powers  of 
it  falls  an  easy  prey  to  its  more  powerful  adversaries, 
a  doihcsticated  state,  previous  to  death,  the  dorsal  fins 
the  power  of  maintaining  the  body  in  a  vertical 
the  levity  of  the  belly,  and  the  extraordinary  distension 
the  air  bag,  reverse  the  natural  position,  so  that  the 
becomes  undermost,  and  the  body  floats  on  the 
Similar  appearances  present  themselves,  when  the 
arc  contaminated  by  noxious  mineral  or  vegetable  i 
nations. 

We  have  already  stated,  that  fishes,  naturally  resides* 
the  water ;  but  as  this  element  is  found  to  difier  in  its 


*  Annals  of  Philosophy,  Fcfanuury  I8IS. 
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MB  a|id  temperature  aooording  to  its  ntuatkm,  we 
espect  to  find  the  finny  tribes  that  dwell  in  it,  influen^ 
Pf  these  dicumstanoes.  At  a  very  early  period,  the 
"uVy  in  the  distribution  of  fishes  attracted  the  attodtioD 
MKTvers.  RoNDELBTius  at  last  attempted  a  division  of 
class  <tf  animals,  from  the  di£ferent  ntuations  in  which 
are  found,  into  marine,  fluviatile,  lake,  and  pond  fish. 
U,howevuflit  more  suitable  to  our  present  purpose,  to 
ider  them  as  inhabitants  of  the  sea  or  of  fresh-water, 
ieaatt-ttwrfcr  fishes  aremucb  more  numerous  than  those 
h  reside  in  fresh-water.  They  cannot  be  distinguish- 
on  fineah-water  fishes  by  any  peculiarity  of  struc^ture, 
demal  form.  They  are  always  found  in  the  greatest 
bers  in  tideways,  and  oa  those  banks  which  are  formed 
le  junction  of  opposite  currents.  They  in  general  re- 
to  a  certain  kind  of  bottom^  in  which  we  may  si4)po8e 

find  a  plentiful  supply  of  food.  Some  are  always 
d  near  rocky  shores,  while  others  prefer  the  sandy  bays, 
e  are  found  only  in  the  opoi  ocean,  and  are  termed 
fie ;  others  keep  within  a  short  distance  firom  the  coast, 
are  termed  liUoral. 

Ikejredi-water^ies  are  not  so  important,  in  an  econo- 
1  point  of  \iewj  as  those  whidi  inhabit  the  ocean.  Some 
iea  frequent  rivers,  and  seem  to  require,  for  .the  preser- 
m  af  their  healths  a  continued  current  of  water.  OtheiV 
ill  lakes,  and  seem  contented  to  spend  their  days  where 
water  is  still.  Like  salt-water  fishes,  they  appear  to 
er  particular  altitudes;  and  in  ascending  mountains, 
nay  observe  that  the  fish  in  the  lakes  and  rivers  have 
r  boundaries,  as  well  as  the  vegetables  whidi  cover 
r  surface.     Thus,  Wahlbkberg  found,  that  the  pike 

perch  disappeared  irom  the  rivers  of  the  Liqpland 

•  along  with  spruce  fir,  and  when  8900  feet  bdow  the 

of  perpetual  snow.     Asoendii^  800  feet  higher,  the 
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gwiniacl  and  the  grayling  were  no  longer  to  be  (bund  in 
the  lakes.  Higher  up  still,  or  about  MNN)  feet  beknr  the 
line  of  perpetual  snow,  the  char  had  disappeared ;  and  be- 
yond this  boundary  all  fishing  ceased  *. 

When  a  salt-water  fish  is  put  into  fresh-water,  its  MotioDS 
qieedily  become  irr^ular,  its  respiration  appears  to  be  a^ 
fected,  and  unless  released  it  soon  dies,  ^^e  same  cunw 
quenoes  fdlow  when  a  fresh-water  fish  is  dWenly  imoMri- 
ed  in  salt-water.  But  in  what  manner  they  are  influeneed 
by  the  change,  has  never  been  satisfactorily  detenniDed. 

There  are  not  a  few  fish  which  may  be  said  to  be  amfki 
bkmSf  or  capable  of  living  either  in  fresh  or  salt  water  at 
pleasure.  Such  fish,  in  an  economical  point  of  view,  are 
extremely  valuable,  as  they  furnish  to  the  inhabitants  ef 
this  and  other  countries  an  immense  supply  of  food.  The 
salmon  may  be  given  as  an  instance  in  this  country,  where, 
from  one  river  (Tay),  50,000  head  of  fiill  azed  fish  have 
Iieen  j[>rocured  in  one  season.  To  the  Greenlanders,  their 
Angmarsset,  or  Salmo  arcHcus^  is  perhaps  more  valuable, 
as  it  is  dried  hard,  then  broken  and  pounded,  and  femed 
into  bread,  as  wcU  as  consumed  in  a  fresh  or  salted  state. 

All  these  fishes  seem  to  reside  chiefly  in  the  sea.  There 
they  grow  and  fatten ;  but  when  the  time  of  spawning  ap- 
proaches, they  forsake  the  salt-water,  and  return  to  riven 
4kd  lakes.  But  this  desertion  of  the  ocean  is  only  tempo- 
rary, and  regulated  by  the  circumstances  connected  with 
reproduction.  The  instant  the  spawning  is  finidied,  they 
repair  again  with  equal  rapidity  to  the  ocean,  to  repair  their 
exhausted  strength,  and  fit  them  for  obeying  tlic  laws  of 
their  existence.     Some  of  these  fishes  appear  to  be  capable 


*  Sec  appendix  to  the  2d  vol.  of  the^^^  Lachevis  L«|ipooicft**  of  LaiiBjm, 
by  Sir  J.  E.  Smith.     L«iidon,  1811. 
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of  living  exclusively  in  firesh  water,  when  confined  in  a  lake 

or  liver*. 

The  circumstance  of  some  fish  being  capable  of  living 

cither  in  fresh  or  salt  water,  has  suggested  the  idea  of  at- 
tempcing  to  modify  the  constitution  of  salt-water  fishes,  so 
as  to  enable  them  {b  subsist  in  fresh  water.  If  the  change 
i»  attempted  to  be  produced  in  young  fish  by  degrees,  and 
with  caution,  ffffk-  experiment  may  prove  successful,  espe- 
oally  with  those  fish  that  re«de  chiefly  near  the  se^-shore. 
But  in  the  case  of  fishes  which  live  in  deep  water,  a  change 
not  only  in  the  respratory  organs  must  be  produced,  but 
HkewiK  in  those  of  digestion,  as  they  must  subsist  on  a  new 
kind  of  food.  We  r^^rd  such  experiments  as  curious,  but 
can  icaroely  bring  ourselves  to  believe  that  they  will  be 
productive  of  advantage  to  society. 

We  posocBB  but  few  accurate  observations  on  the  distri- 
bttlioii  of  fishes,  with  respect  to  iemperaiure.  Living  in  an 
dement  subject  to  little  variation  from  the  change  of  the 
irasnni^  fishes,  like  6ea>weeds«  have  an  extensive  range  of 
hfitiv^i^  as  well  as  longitude  through  which  they  roam.  But 
they  appear  to  abound  in  the  greatest  variety  of  species  in 
the  equatorial  regions,  and  to  diminish  in  numbers  with  re- 
^gaid  to  qpecics  as  we  approach  the  poles.  In  this  country 
we  may  observe  a  certain  arrangement  of  some  of  the  spe- 
with  respect  to  latitude.     Thus,  the  fresh*water  fish^ 


*  The  HoDonnble  Daihw  BAEUvaToii,  gives  evidence  of  ihii  in  Uie 
tt  the  ondt  and  the  grey  mullet.— Phil.  Tnmt.  p.  31S-  We  mre  Uke- 
fnformed  in  the  StatirtiqJ  Account  of  the  perish  of  Lismon  (Sutt.  Aoc. 
voL  L  pw  485b),  ••  That  aboat  50  or  SO  years  ago,  there  were  «■»  lea- 
UMMi  carried  to  these  lakes,  the  breed  of  which  preserve  their  distinction 
pcdSKtljr  dear  to  this  daj.  They  retain  their  shining  silver-scales,  though 
thgy  liave  no  communication  with  the  sea ;  their  ficsh  is  as  red  as  any  sal- 
noa,  and  tlieir  taste  is  totally  difi^rcnt  firom  that  of  the  yellow-trout. 
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of  England  are  much  more  numerous  than  thcMe  in  SooU 
land.  In  the  sea  at  the  south  of  England,  the  pildnrdii 
found  in  abundance,  while  it  is  rare  in  Scotland.  In  tk 
seas  of  the  north  of  Scotland,  the  tudc  {Gadu$  ftronw) 
abounds,  in  the  south  of  Scotland  it  is  very  rare,  mAn 
England  it  is  unknown. 

The  investigation  of  those  revolutions  which  fishes  hate 
experienced  aince  the  formation  of  the  ff/bej  is  attendd 
with  peculiar  difficulty.     The  external  form,  on  which  is 
general  the  specific  distinction  is  founded,  is  destroyed  \fj 
pressure.    All  distinct  traces  of  the  softer  parts  havedittp 
peared,  and  thegeognost  is  left  to  draw  his  conclusions  fmi 
the  form  of  the  teeth,  or  the  outline  and  structure  of  tfe 
skeleton.    Hence,  the  conduaons  which  have  been  draws 
respecting  the  particular  spedes  should  be  received  iridk 
caution.     In  the  newer  rock-formations,  which  have  bees 
termed  hcai^  such  as  the  strata  at  Eningen,  the  remmnsof 
fishes  have  been  observed,  belonging  to  existing  races,  ssl 
stiU  natives  of  the  neighbouring  lakes.    But,  in  the  rockt 
of  those  formations  which  are  called  universal,  the  skds- 
tons  of  fishes  which  have  been  found,  in  all  probabifity,  be* 
long  to  species  now  extinct.     In  examining  the  cxganic  re- 
mains which  we  consider  of  this  sort,  it  would  appear,  th^ 
the  teeth  of  unknown  sharks  aro  more  numanous  than 
0  any  other  description  of  fish.     They  are  found  in  aH 
floetz  limestones  of  this  country,  in  company  with  the 
dent  camerated  shdls.  Vertebras  of  osseous  fidies  are 
ly  found  in  the  strata  connected  with  the  chalk-fonnatic9*i 
seldom  in  those  of  an  older  date. 


Mtgraikm  of  Fishes.'-^Hhsxe  fishes  which  enter 
for  the  purpose  of  spawning,  perform  their  migratkn 
nually,  but  do  not  appear  at  any  vQry  predse  pariod.  Tbeu 
motions  appear  to  be  regulated  by  the  condition  of  their  ge- 
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svlive  organs,  and  these  an;  in  their  turn  oootioUed  by 
e  temperature  of  the  water  in  which  the  fishes  remain,  cr 
e  auf^ly  of  food.  In  rivers  where  sahnon  qiawn,  it  is 
■erved  that  they  continue  entering  the  river  for  the  space 
wven  or  eight  months.  Those  marine  fishes,  such  as  the 
Ring,  jnlchard,  and  many  others,  which  leave  the  deep- 
Her,  and  approach  the  shores  for  the  purposes  of  apawn- 
^  are  equaUpinr^^ular,  with  respect  to  thdir  periods  of 
|Muringand  £sappearing. 

Bendes  these  movements,  wh  i  depend  on  the  generative 
fNiIse^  many  marine  fishes  af  sarto  migrate  from  one  shore 
another,  influenced  bylaws  wh  i  have  never  been  satisfiK>- 
lily  explained.  Thus,  haddocks  vebeenknowntoviska 
lit  for  many  years  in  success  >n,  1  then  suddenly  to  dis. 
fieor,  leading  off  at  the  sauM  all  those  predacious  fish 

ttch  fed  upon  theoL  Perha  these  mov^nents  may  de« 
od  upon  the  supply  fji  food,  i  1  be  regulated  by  circum- 
iBoea  over  which  we  can  exen  no  controuL  Accurate 
miotions,  however,  would  probably  ascertain  the  limits 
these  migrations,  and  enaUe  us  to  derive  advantage  from 
itMNit  which  at  present  we  regard  as  calamitous. 
In  tracing  the  history  of  those  attempts  which  have  been 
idetosubjectthis  portion  c^the  creation  to  our  oontroul,  we 
lee  at  the  same  time  the  progress  of  civilisation  and  liHCUiy. 
Blgypt,  the  inhabitants  had  their  sluices  and  their  fi^ 
ads  in  the  days  of  Isaiah  (chap.  xix.  10.),  and  from  this 
•ly  seat  of  the  arts  and  sciences,  the  Romans  probably  ac- 
ired  the  knowledge  of  rearing  and  feeding  fish.  During 
$  more  prosperous  days  (^  that  refined  people,  almost  evary 
sdthy  citixen  had  his  fish-ponds.  In  modem  times,  the 
niiese  bestow  more  attenUon  on  the  cultivatioD  of  fish, 
m  perha))s  any  other  nation.  And  in  Europe,  the  im- 
rtanoe  of  the  subject  has  been  duly  appreciated  by  the 
vedcs,  Prussians,  and  Germans.     In  the  latter  countries. 
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a  c(»isiderable  part  of  the  revenue  from  property  is  deiived 
from  the  carp-ponds. 

In  general,  the  rearing  of  fresh-water  fish  in 
ponds  has  hitherto  been  chiefly  attempted;  few 
having  been  made  to  rear  the  salt-water  fish  in  confincmeot 
In  the  construction  of  a  pond  for  fresh-water  fish,  cire 
should  be  taken  to  have  a  r^ular  supply  of  water,  ftce 
from  mineral  impregnations,  to  cover  the^mfeepeflt  partof 
the  pond  at  least  six  feet.  The  more  extensive  the  shallof 
ground  at  the  sides  is,  especially  if  it  be  covered  with 
marsh  plants,  so  much  more  abundant  is  the  supply  of  tlioie 
minute  animals,  on  which  many  fish  chiefly  subsist  Cue 
should  likewise  be  taken  to  introduce  those  small  fisht  wUdi, 
by  multiplying,  may  furnish  a  constant  supply  of  food. 

When  fish-ponds  are  formed,  it  is,  in  general,  the  wA 
of  the  proprietor  to  have  a  certiun  number  of  his  stockii 
good  condition,  that  he  may  have  a  r^ular  sup[dy  kx  fail 
table.  For  the  accomplishment  of  this  object,  there  is  usu- 
ally one  pond  set  apart  for  the  purpose,  into  which  are  in- 
troduced those  full  grown  fish  which  he  wishes  to  fad* 
During  the  winter  season  little  food  is  required ;  but  skffg 
with  the  heat  of  spring,  fishes  acquire  a  keen  appetite,  iod 
at  that  period  a  constant  supply  of  food  should  be  gives 
them.  They  should  be  fed  morning  and  evening  st  • 
^Ipted  time,  and  always  at  the  same  place  in  the  pond  The 
food  should  consist  of  any  kind  of  com,  boiled  cmt  steeped 
in  water  for  some  time  until  it  sweUs.  Malt  is  esteemed  • 
very  fattening  food,  and  the  crumbs  of  bread  steeped  in  ak; 
but  peas  are  oonadered  as  little  inferior  to  either.  Pih^ 
must  have  an  abundant  supply  of  eels,  otherwise  tbcy  i^ 
quire  a  long  time  to  fatten.  Some  recommend  the  IsyioK 
of  dead  carrion  upon  stakes  over  the  surface,  that  it  msT 
breed  maggots,  which,  falling  into  the  water,  furnish  tf 
abundant  supply  of  very  acceptable  ibud. 
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In  tbe  constnictioD  and  management  of  fiah-ponds,  there 
re  many  drcumstanoes  of  a  local  nature  which  it  is  impos- 
iUe  here  to  specify  *.  The  methods  employed  to  stock 
liese  ponds  are  at  present  more  deserving  of  our  attention. 
The  first,  and  certainly  the  most  obvious  method,  is  to  ob- 
tin  fiving  fish  from  similar  situations.  In  catching  these, 
lie  utmost  care  should  be  taken  not  to  bruise  them,  or  to 
ub  off  thar  scales,  and  to  keep  them  as  short  a  timeout  of 
le  water  as  possible.  The  vessels  in  %hich  they  are  to  be 
should  be  fnll  of  water,  as  when  the  barrel  is  not 
full,  the  fish  are  liable  to  be  driven  by  the  currents 
gjUMt  the  lid  or  sides.  This  transportation  should  take 
laoe  only  in  cold  weather,  and  in  the  winter  season  (as 
iabes  can  bear  cold  better  than  heat),  and  should  be  por- 
(ormed  with  as  much  expedition  as  drcumstanoes  wiQ  per- 
nit. 

The  second  method  of  stocking  fish-ponds,  is,  in  some 
respects,  preferable  to  the  preceding,  especially  when  the 
waters  are  at  a  distance  from  which  the  supply  is  to  be  de^ 
■md.  This  oonasts  in  ascertaining  those  places  in  which 
ihe  spawn  of  tbe  wished-for  species  is  deposited,  and  con- 
ing the  impregnated  eggs  to  a  similar  situation  in  the 
new  ponds.  In  this  manner  a  vast  number  of  individuals 
Biay  be  obtained  at  once,  and  with  great  certainty  of  suc- 
Dess,  provided  they  are  supplied  during  the  journey  witfi 
besh  water,  and  but  little  a^tated.  The  impregnated  eggs 
Biay  be  known  by  a  small  aperture,  which  may  be  detected 
on  one  ade  by  means  of  a  good  microscope,  and  which  is 
Karcdy  perceptible  previous  to  impregnation.  By  means 
of  this  method,  however,  a  much  longer  period  must  elapse 
befcxe  fish  are  procured  for  the  table  than  by  the  form^ , 


•  See  Phil.  Trmne.  1771,  p.  Sia ;  and  North's  History  of  Bfenkat 
'idh  Load.  4to.  1794. 
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although  this  ob]ectioti  is  in  a  grert' measure  obviattt^by 
securing)  from  the  ^gs,  a  race  offish  with  constitutioiiitt- 
commodated  to  your  waters. 

The  last  method,  which  has  been  rather  absurdly  tan- 
ed  ari^lcialJicundaHonj  we  owe  to  the  ingenui^  of  M.  Ja* 
coBi,  (Mem.  de  TAcad  de  Berlin^  1764f»  p.  65.)  It  ii 
founded  <»i  a  knowledge  of  the  mode  of  reprodudknii 
oviparous  firiies,  and  in  its  turn  serves  to  illbstrate  die  fuBD> 
tion  of  generation  in  fishes.  In  those  places  where  the  tt 
are  easily  taken,  a  female  is  secured,  with  roe  nosiy 
ready  for  exclusion,  and  a  proper  box  with  water  bdq[ 
prepared,  the  fish  is  held  by  the  head,  with  its  tail  dowi^ 
wards,  and  gently  squeezed  on  the  belly.  The  eggs,  lAieb 
are  perfSect^  readily  run  out  into  the  vesseL  A  male  fidiii 
next  procured,  and  being  held  in  a  similar  situatioQ,  tk 
milt  is  poured  upon  the  eggs.  The  egg^  thus  impr^jBift' 
ed,  are  conveyed  to  a  proper  atuation  as  in  the  second  nw* 
thod,  and  protected  from  enemies. 

The  advantages  which  result  from  the  translatioo  flid 
feeding  of  fishes,  though  felt  and  apprecuited  in  other 
countries,  have  been,  in  a  great  measure,  overlooked  iD 
our  kingdom.  In  Scotland  and  Ireland,  and  we  nsj 
likewise  include  England,  there  are  multitudes  of  poodi 
and  lakes,  which  are  at  present  mere  useless  wastes,  bat 
which,  if  properly  stocked  with  fish,  would  gready  oatA' 
bute  to  the  prosperity  of  the  country,  by  furnishing  siiil' 
ditional  supply  of  food.  To  our  forefathers  we  oive  tbi 
naturalizaticm  of  two  useful  species  of  fish,  namely,  theiMjS 
which  was  translated  ({m>bably  from  France  or  Spsin)  ir 
to  En^and,  about  the  year  1496,  and  theptib^  iriiich  «iS 
introduced  about  the  b^^inning  of  the  fifieoith  caiUff^ 
The  gold  and  alver  fishes  of  China  have  likewise  bees  i^- 
turalized  in  England,  as  objects  of  beauty.    We  widi  tlss 
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aUakgue  liad  been  man  extensive ;  we  fondly  hope  that  it 
vill  soon  increase. 

The  formation  of  ponds  for  salt-water  fish,  has  often 
been  the  subject  of  speculation,  but  in  few  instances  has  it 
ever  been  reduced  to  practice.  Indeed  the  motives  for  con- 
itnicting  such  a  pond  must  ori^nate  chiefly  in  curiodty ,  as 
tlioae  who  are  situate  on  a  sea-coast,  where  such  ponds 
cm  only  becomtructed,  have  access  to  that  great  stcnndiouse 
of  fife,  and  may  at  all  seasons  derive  from  it  an  inexhaus- 
tible supply.  Beades,  there  are  few  situations  favourable 
tar  the  construction  of  such  a  pond,  and  even  where  most 
&Tourable,  an  expenave  barrier  must  be  constructed  to  se- 
pante  it  from  the  sea.  Some  ponds  of  this  kind  have  been 
ooDstmcted  in  Scotland.  These  are  well  described  by  Mr 
NsiLL  in  the  Scots  Magazine  for  June  1816,  p.  41S.  * 


*  **  A  good  nuuij  yetn  ago,  a  imaU  fiah-pond,  into  which  lea-wmtcr  could 
l^iMily  introduced,  wai  conttructcd  by  an  enterprising  individual  aft  Peter- 
band,  in  Abodetnshire,  (Mr  Arbuthnot).  A  few  tea-Sah  were  oroaaionany 
G^pt  in  it ;  but  it  loon  fdl  into  dime,  i|nd  it  haa  of  late  been  ncf^eeted. 
^lia^  however,  waa,  aa  far  as  we  know,  Uie  first  attempt  of  the  kind  in  thia 


**  Since  that  time  two  aea-fish  ponda,  of  greater  dinenaions,  have  been 
by  private  geatWitn  in  Scotland,  for  the  oonvcniency  of  supplying 
ftmilies.  One  of  ftheae  isat  Valleyfled,  the  aeat of  Sir  Eobirt  Pkbstov, 
oo  the  shore  of  the  Frith  of  Forth;  the  other  ia  rituate  in  Wtgtonriiifi^ 
^  an  inlet  called  Portnesaoek,  on  the  peninsular  ridge  of  eountrj  caUsd  tka 
^ian  of  Galloway,  nine  or  ten  miles  south  from  Portpatridc,  and  ia  the  pro* 
fenrtj  of  Mr  Macdowau.  of  Lqgan. 

•*  Aft  the  sppft  where  it  is  formed,  there  had  orlginaDy  bean  n  lonQ  nat«P 
111  bmioj  comomnicatiBg  with  the  aea  by  meana  of  a  nairoir  iiaMai  iaaNi, 
^parbapaanempty  vein  ia  the  rock.  Thia  basin  haa  bean  aataifid  and 
ilaipinBdi  by  working  away  the  solid  rock,  which  is  grey-wadw  ataftSb  Aft 
■aoi  lidfj  the  waler  coven,  to  the  depth  of  two  or  three  foal»  a  ladft « 
^ralk  which  pasaea  gonad  an  interior  or  deeper  pond,  and,  at  this  fttaa^  alfcwra 
%altBaHty  ample  apace  for  the  nsid  metions  of  the  iah« 
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Fishes,  in  a  domesticateil  states  arc  subject  to  various 
maladies,  the  cause  and  cure  of  whidl  have  not  been  suc- 


^*  The  pond  {•  replemshed  with  fishes  bj  the  keeper,  whoas  boue  it  tad 
by.    In  easy  weather,  this  man  rows  out  in  his  fishing  coble,  to  tba 
of  Logan  Bay,  in  which  the  inlet  of  Portneasock  la  situate.    For 
the  fish,  he  uses  the  common  hand  line,  and  the  usual  baits.    He  Is  pnsIM 
with  a  wide  tub,  into  which  he  puts  a  convenient  qnaoiltf  of  aaa-vfllvt  H 
this  tube  he  immediately  commits  such  part  of  his  capCnre  as  happn Mil 
little  hurt  by  the  hook.     He  finda  it  necessaiy,  during  summer,  to  eovtrttv 
tub  with  a  doth  ;  and  in  sultry  weather  he  ezperieiieea  dlfflcolty  in  kii|Av 
the  fishes  alive  in  the  tub  till  he  reach  the  sfaon.    This,  It  amns  tffcl«r, 
cannot  be  ascribed  either  to  mete  heat,  or  to  the  exhauatlqgortheifrar 
tained  in  the  water,  by  the  respiration  of  the  fiahca.     In  all  prabahiH^ft 
depends  on  the  influence  of  the  electric  fluid  of  the  atmoaphere.    DauG^ 
PBDi,  in  his  essay  on  the  culture  of  fresh* water  fishes,  paiticolaily  mcilto 
the  powerful  etftct  of  this  fiuid  on  them,  when  confined  in  small  ^atim^ 
water,  in  the  course  of  their  transference  from  one  place  to  anothsr. 

'*  As  might  naturally  be  supposed,  the  fishenncn  prefier  Ibr  tbs  pff' 
young  fish,  or  at  most  those  of  middle  siae,  to  those  of  huge  growth,  b 
selecting  cod-fish,  for  example,  he  rejects  all  that  exceed  fiUsgM^ft^ 
preference  to  what  he  styles  /vm/m,  or  young  cod-fish,  welghiQg  40^  «r  A 
In  the  pond,  the  fish  are  not  only  preserved  alive  till  wanted  Ibr  OH^  M 
being  regularly  fed,  are  found  to  be  fattened.  They  are  taken ibr  ■sSfkfV' 
ever,  merely  by  the  line  and  hook  ;  and  it  is  probable,  that  the  fiA  ii  li' 
condition  will  not  always  be  the  first  to  catch  at  the  bait* 
'^  The  fishes  we  observed  in  the  pond  were  the  flsDowing  t 
M  1.  Cod,  {Gadui  morkma).  They  were  livdy,  and  eanght  gneMtf  aiik^ 
fish,  which  we  threw  into  the  pond.  They  kept  chiefly,  bowefs,  li  1^ 
deep-water,  and,  after  approaching  with  a  circular  sweep,  and  aaM* 
snatch  at  the  prey,  descended  out  of  sight  to  devour  ft.  It  has 
doubted,  whether  the  red-ware  codling  of  Scotland  waa  the 
of  the  common  cod,  or  a  distinct  species,  Gmdut  eaJlarias.  Han aatMiV 
think  the  q[nestioa  might  easily  be  decMed.  Upon  rtaarrlWug  Hdi  nfl-«* 
codling,  we  were  assured  that  it  occurs  on  the  coast  of  Galkuwi^,  aafl  Mil 
had  sometimes  been  caught  and  placed  in  the  pood  |  bat  that,  aAsr  a  yVi 
it  became  as  large  and  as  pale  in  colour  as  a  common  grey  cod.  TMi  W* 
cords  with  our  own  observations  made  in  lesa  teromafale  dicanHlBaeaBi 

M  8.  Haddock  (G.  ogls/SiuM).  These,  oontmy  toexpeetaHooa,  we 
be  the  tamest  fishes  in  the  pond.    At  ebb  tide  Aey  ^onw  to  the  imMr 


FISHES.  S69 

Tully  ascertained.  Tltouts, carps,  and  pcrclies,  are  suhject 
toirarious  cutaneous  Aliases.   During  severe  winters,  when 


|ia»aBd«it  UinpHs  linoai  the  hind  of  a  little  boy,  the  foo  of  Um  keeper. 

'Vtef  mpgmnd  white,  and  rather  lickly.    One  was  diteaied  about  the  eyea^ 
**  %  CoelSfh,  (&  earlefMwtM.)    Some  of  these  were  of  a  laife  siae,  ei- 
fn  diaicusious  the  largest  cod  In  the  pood.    No  fish  hM  rsesived  so 
dUkNot  namai  as  the  ooalSsh.    When  7001^,  it  is  eaUcd  at  Edin- 

N||»  podlsj;  in  the  northern  Islands,  sUlock;   In  Galloway,  blochan. 

^fkam  a  year  old,  it  is  styled  eooth  or  piltock,  in  the  north ;  and  glaison  In 

Ike  aoath-wcet  of  Scotland.    When  AiH  ffrown.  It  Is  named  sethe  in  the 

Mttfa,  and  stenlock  In  the  soath-west    Aeeoedhigly,  we  were  now  told«  that 
itsniocks  were  mere  Uocfaans  when  they  were  pat  In.    They  were  be- 
ef a  inc  dark  purple  ooloiir.    They  were  bold  and  flunlllar,  ioating 
sknr^  and  mytkaUy,  till  some  food  was  thrown  to  them  s  this  they 
vonckrasly,  whether  it  consisted  of  shell-fish  or  ship  bisealt.    We 

■n  Infcnued,  that  they,  too,  oceasionaUy  approach  the  margin,  and  take 

>ir  find  from  the  kesper's  hand. . 

**  4b  Whitlqg,  (&  m€rimgut,)    Tbcee  were  scarce  In  the  pond,  and  reiy 

r. 

**  A  Pollack,  (G.  foUmekhu,)    This  was  pretty  common,  and  has  been 
10  answer  vcey  well  as  a  pond  fish.    It  Is  generally  called  Layde  or 


**  liiUis  theee  five  species  of  gadns,  wears  told  that  the  ling  (6.  eMfvc,) 
^  •ccasfcmalJy  been  kept  In  the  pond. 

"*  C  Salmon.    {Smimo  salor).    This  was  the  wildest  and  the  quickest  in 

of  all  the  Inhabitants.    When  a  mussel  or  limpet,  freed  from  the 

was  thrawn  on  the  surlhce  of  the  water,  the  salmon  very  often  darted 

and  took  the  prey  firom  all  competitors,  disappearing  with  a  sudden 

^  «ai  lam  of  the  body.    I  snspected  this  to  be  the  salmon.4rout  (^.  im» 

ff  batwaaassupsd  that  it  was  the  real  salmon,  which  is  occasionally 

Wiethe  bay. 

^  T«  Fit  fish  or  iouiders,  of  two  sorts,  were  also  in  the  pood ;  but  they 
Niri^  ksplat  the  bottom,  and  we  did  not  see  them.  From  the  daMrip> 
^a  glfvi  by  die  people,  we  coodaded  that  they  were  dab  and  yooog  plaise. 
^Tkt  ted  given  to  the  fishes  conslsu  chiefiy  of  sand.eels  and  of  ibclk 
fc»  pMtkuIsi-^  limpets  and  mussrii.  In  the  herring-fishery  isaaon,  they 
I  tani^ga  in  pieces  for  this  parpoosb 

**  It  is  remarkable,  that  an  the  kloda  of  sea^fish  above  enumerated,  seem 
agmm  very  well  together.  No  fi^tii^  had  ever  been  obeerved  by  the 
per,  aod  seldom  any  ^utiag  of  oot  apecita  by  another. 

TOL.  II.  A  a 
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the  surface  of  the  ponds  in  which  tiM^  are  kept  are  fitottn 
over,  the  various  kinds  of  fish  seem  to  conoract  diaeaNii 
and,  in  such  cases,  great  mortality  often  prevails.  Tiu 
seems  to  arise  from  want  of  air  in  the  water,  and  can  onW 
be  prevented  by  removing  the  fish  to  a  deeper  poad, 
through  which  there  is  a  constant  current.  In  some  rip- 
rous  seasons,  the  extent  of  this  mortality  is  moat  alanmi^ 
an  example  of  which  occurred  between  1788  and  1781^ 
when  the  inhabitants  of  some  districts  of  France  loit  nev- 
ly  all  their  stock  of  carp,  pike,  and  tench.  Jounyd  it 
Physique^  November  1789.  * 


'^  Noneof  Uie  fish  have  ever  bred  ;  indeed,  no  oppoitunHj  of  braBdi«|iii^ 
forded  to  them.  A  warm  and  shallow  retreat,  laid  with  sand  and  gnvd,  vwU 
have  to  be  prepared  for  some  species ;  and  large  stones,  with  sea  weed  gifv* 
ing  on  them,  woald  have  to  be  transferred  to  the  pond,  and  plaeed  tavti 
be  constantly  immersed  in  the  water  for  the  use  of  others.  Tbe'dfaBMlHi 
of  the  present  pond,  however,  arc  two  circumscribed  to  admit  of  its  briif 
used  as  a  breeding  place.  An  addition  for  this  purpose  might,  witbovt  i 
difficulty,  be  formed,  and  here  some  curious  observations  might  be  i 
The  spawn  of  various  sea-fishes  is  frequently  accidentally  dredged  up  by  ii^ 
ermen,  and,  could,  therefore,  no  doubt,  be  procured  by  using  a  dredlgtt  k* 
degree  of  transparency  indicates  whether  it  will  prove  prolific.  TMi  ^|^ 
be  placed  in  a  protected  comer  of  the  breeding  pond,  and  its  progrea 
ed.     On  this  branch  of  the  natural  history  of  sea-fishes,  Kttle  is  knovBi" 


*  In  the  beginning  of  the  year  1789,  Mr  BAKsa  atatea,  that  CMf 
taken  out  of  a  pond  where  the  ice  was  broken,  froaen  crooked  and  aUf^  vi^ 
out  the  least  motion,  and  ice  hanging  about  them  ;  but  being  laid  sa^ 
straw  in  a  cellar  they  all  recovered.** — ^PhiL  Trans,  1791«  p.  98.    la  ^ 
same  year,  an  epidemic  distemper  aiftcted  even  Uioae  fish  which  Uva  hi  tk 
sea,  aa  the  following  fact,  communicated  by  the  lata  Mr  CmmMsm  of  Ub* 
hugb,  in  the  Appendix  to  the  sixth  volume  of  the  AalsstiQal  Aitmmi  ^ 
ScoUmmd^  aatiafiurtorily  proves:  «<  On  Friday,  4th  December  ITSa,  the  lUp 
Brothers,  Captain  SrawAar,  arrived  at  Leith  from  Archaagel.    The 
reported,  that  on  the  coast  of  Lapland  and  Norway,  he  aailed  maiij 
through  immense  quantities  of  dead  haddocks  floatiiigin  the  aea.     Ha  apke 
several  English  ships,  who  reported  the  aanie  Ihct.**    Othn  mriikta  is 
stated  by  the  Rev.  Cooper  Abba.  PML  Tnuu,  179f ,  pw  367. 
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Fiflh,  oonndered  -m  *n  article  of  food,  is  regarded  as 
i(^t,  and  easily  digested,  and,  therefore,  well  suited  for  the 
iroung,  the  weak,  and  the  sedentary.  But  for  the  same 
iCMOD,  it  is  unsuitable  food  for  those  engaged  in  laborious 
lecupations.  Among  the  Romans,  he  who  fed  on  fish  was 
ncganled  as  effeminate.  It  has  often  been  considered, 
though,  perhaps,  without  cause,  as  tending  to  promote  the 
fcrdlity  of  the  human  species ;  and  the  immense  population 
li  China  has  been  ascribed  to  the  abundant  use  of  this  kind 
aCnourishment.  Its  tendency,  however,to  encourage  diseases 
of  the  skin  appears  to  be  universally  acknowledged,  and  b, 
tiideed,  very  evident  in  the  remote  islands  of  this  country, 
■s  also  of  Faroe,  of  Iceland,  and  of  Norway,  where  fish 
Sduds  so  great  a  proportion  of  the  food  of  the  inhabitants. 

For  dietetical  uses,  fishes  have  frequently  to  under- 
go some  sort  of  preparation,  varying  according  to  the 
■turtioD,  the  necessities,  or  the  taste  of  the  consumers. 
Where  circumstances  permit,  they  are  in  general  used  in  a 
frfA  state ;  and  even  in  large  cities,  where  the  supply  must 
be  brought  fixnn  a  distance,  various  expedients  are  resorted 
to,  to  preroit  the  progress  of  putrefaction.  By  far  the 
beet  contrivance  for  this  purpose  is  the  well-boat,  in 
irtnch  fish  may  be  brought  to  the  place  of  sale  even  in 
a  fiving  state.  Pladng  the  fish  in  boxes,  and  packing 
with  ice,  is  another  method,  and  has  been  extensively 
onplojred,  particularly  in  the  supply  of  the  capital  with 
salmon. 

In  many  maritime  districta,  where  fish  can  be  got  in 
dbuiidaiice,  a  spedes  of  refinement  in  taste,  or  at  least  a  de^ 
parture  firom  the  simplicity  of  nature,  prevails^  to  gratify 
irliiGh,  the  fish  arc  kept  finr  some  days,  until  they  begin 
to  putrefy.    When  uaed  in  this  state,  they  are  far  from 
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being  disagreeabte,  unless  to  the  m:paa»  of  mdL    Stck 
fish  are  termed  by  the  Zetlandere  VkmmJUh, 

Where  firfi  are  to  be  procured  only  at  certain  acasonirf 
the  year,   various  methods  have  been  deviaedt  to  |M- 
serve  them  during  the  periods  of  scarci^.     The  nqphl 
of  these  piooesses  is  to  dry  them  in  the  sun.    Tbey  «c 
then  used  uther  raw  or  boikd,  and  not  unfivqucnlhf ,  k 
some  of  the  poorer  distiicts  of  the  north  of  Europe,  di^ 
are  ground  into  powder,  to  be  afterwards  formed  ittto 
hread. 

But  by  far  the  most  successful  method  of  preserving  fiih, 
and  the  one  in  daily  use,  is  by  means  of  salt.  F<ir  thb 
purpose  they  are  packed  with  salt  in  barrels^  as  soon  aAor 
being  taken  as  possible  In  this  manner  are  herringa,  pHflb> 
ards,  cod,  and  salmon  preserved,  as  well  as  many  other 
kinds  of  esculent  fish. 

The  fish,  in  many  instances,  after  having  been  aahied  in 
vessels  constructed  for  the  purpose,  are  exposed  to  the 
air  on  a  gravelly  beach,  or  in  a  house,  and  dried.  Cod,  fii^ 
and  tusk,  so  prepared,  are  termed  in  Scotland  walfJIA. 
Salmon  in  this  state  is  called  kipper ;  and  haddocks  are  usu- 
ally denominated  by  the  name  of  the  place  where  they  have 
been  cured. 

After  being  steeped  in  salt,  herrings  are  in  many  pfanea 
hung  up  in  houses  made  for  the  purpose,  and  dried  widi 
the  smoke  of  wood.  In  this  state  they  are  sent  to  the  mar- 
ket, under  the  name  of  recLherrings. 

Although  salt  is  generally  em{^yed  in  the  preservadoo 
of  fishy  whether  intended  to  be  kept  moist  or  to  be  dbricd, 
vinegar  in  certain  cases  is  added.  It  is  used,  in  this  ooim- 
try  at  least,  chiefly  for  the  salmcm  salt  from  the  remote 
districts  U>  the  London  market  It  can  only,  however,  be 
employed  in  the  preservation  of  those  ^sh  to  wluch  this 
add  is  served  as  a  sauce. 
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The  flesh  of  any  fidiisalways  in  the  highest  perfection,  or 
n  seeuon  as  it  iscalled,  during  theperiodof  tberipeningof  the 
iiiltaDd  the  roe.  After  the  fi^  has  deposited  the  spawn, 
be  flesh  becomes  soft,  and  loses  a  great  deal  of  its  peculiar 
labour.  This  is  owing  to  die  disappearance  of  the  oil  or  fat 
rom  the  flesh,  it  having  been  expended  in  the  function  of 
eproduction  *.  When  in  season,  the  thick  muscular  part 
f  the  back,  as  it  contains  the  smallest  quantity  of  oil,  is  in- 
srior  in  flavour,  or  richness,  to  the  thinner  parts  about  the 
cUy,  which  are  esteemed  by  epicures  as  the  most  savoury 
lorsels. 

There  are  some  kinds  of  fishes,  especially  those  whidi  in- 
labit  the  shores  of  warmer  countries,  which  are  reputed 
cimmous.  These  are,  the  Tetraodon  ocellatus,  soeleratus 
nd  lineatus,  the  Sparus  pagurua,  and  a  few  more.  It  is 
jenerally  supposed,  and  with  some  probability,  that  the  poi« 
onous  quality  of  these  fish  proceeds  from  jthe  food  on  which 
hey  have  subrasted.  This  conjecture  is  suppmted  by  the 
lifltory  of  the  mussel  and  the  oyster,  whidi  owe  their  ooca- 
ional  noxious  qualities  to  the  tooiphyteR  on  which  they  feed, 
n  some  cases,  the  poisonous  portion  is  the  liver ;  in  others 
be  whole  body,  when  used  after  spawning.  Perhaps  the 
niflonous  quality  of  these  fishes  might  be  oonsid^ably  di- 
tutiished,  if  not  entirely  removed,  were  the  intestines  care- 
iiUy  taken  away,  and  the  fi^  placed  for  a  short  .time  in 
ak-brine*. 


«  The  superiority  of  daep'^ea  herrings  over  Uiose  ccngfat  neir  tlie  shoie 
id  in  bays,  arises  fitmi  this  circttmstance.  The  former  tie  Iht,  wlifle  th» 
tier  have  either  recently  spawned*  or  are  nearly  ready  fiv  qpawidog,  and, 
msgnpnUy,  lean. 

f  Phil.  Trans.  177S,  p.  Ui. 
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The  most  convenient  distribution  o^fishes  wbidi  hat  yd 
been  proposed,  is  that  which  depends  <m  the  eonditioni  of 
the  osseous  system.     In  one  division,  denominated  Corli- 
lagirums,  the  bones  are  soft,  and  destitute  of  fibres;  nUle 
in  the  other,  termed  OssccfuSy  the  bones  are  more  sofid,  mad 
of  a  fibrous  structure. 

ORDER.  I. 

Cartilagikous  Fishks. 

In  this  group,  the  cartilaginous  basis  seems  to  prerail, 
and  the  calcareous  matter  is  never  distributed  in  petcepd- 
Ue  filaments.  The  cranium  forms  only  one  connected 
plate  destitute  of  sutures,  and  all  the  articulations  of  the 
different  parts  of  the  skeleton  are  indistinct.  The  nundl- 
lary  and  intermaxillary  bones  are  wanting  or  imperfect, 
and  their  place  is  supplied  by  a  devel<^[nnent  of  the  psla- 
Unc  bones  and  vomer. 

1st  Subdi>dsion. 

ClIONDROPTKBYGIOUS  FiSHES. 

Branchia?  fixed. 

1st  TrilK?. 

Lips  fitted  to  act  as  a  sucker. 

The  skeleton  of  the  fishes  of  tliis  tribe,  is  very  imper- 
fectly  developed.  The  lips  are  strci^^ened  by  a  carCils- 
ginous  ring.  The  branchiae  are  placed  <hi  the  wallv  of  len- 
ticular cavities.  The  labyrinth  of  the  ear  is  in  the  interior 
of  the  cranium.     The  nostrils  open  by  one  aperture. 

A.  Seven  branchial  apertures  on  each  side,  and  the  same 
number  of  cavities. 

(1.)  MaxiUary  ring  armed  wUfi  teeth, 

1.  Petromyzon.  Lamprey.  Margin  of  tlie  mouth 
destitute  of  a  l)ear(l.     P.  marinus  andjiuviatills. 

2.  Home  A.     Margin  of  the  mouth  bearded. 
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I  have  ventured  to  name  this  genus  in  honour  of  Sir 
CvxaAED  Home,  who  has  so  successfully  investigated  the 
wenAng  and  reproductive  organs  of  the  tribe  to  which  it 
bdongs,  and  who  has  pointed  out  its  distinguishing  inter- 
nal characiers  *.  The  trivial  name  .is  due  to  the  late  illus- 
trious Banis,  by  whom  the  species  was  brought  to  this 
country  from  the  South  Seas.     H,  Bankm. 

(2.)  Maxillary  ring  without  teeth. 

8.  Am MOCETEs.     Lip  semicircular.     A.  bratichialis. 

B.  Two  branchial  apertures  on  each  side,  and  internally 
40iily  six  cavities. 

4.  Myxinb.  This  is  the  Gastcrohranchus  of  Bloch. 
M.  glutinoM,  The  Gastcrobranchvs  Dombcy  of  Lace- 
JPEDE,  is  probably  a  Homea. 

Sd  Tribe. 

Lips  unfit  to  act  as  a  sucker. 

This  tribe  comprehends  the  old  genera  Chimana,  Squa- 
lus,  and  Rata.  The  palatine  and  post-mandibular  bones 
form  the  jaw,  for  the  support  of  the  teeth.  This  jaw  is  either 


*  ^<  In  an  aainwl  brought  from  the  South  Seas  hy  Sir  Josbph  Baiik»» 
imwiiiwlfaf  between  the  Uunprej  and  mjrxinc,  but  difibring  to  much  from 
iMh,  as  to  Ibrm  a  distinct  genus,  the  respiratory  organs  resemble  those  of 
the  kmpfey  in  the  number  of  the  external  openings,  and  the  number  of 
;  but  these  organs,  md  many  other  parts,  diflnn-  in  the  following  parti- 
in  which  they  agree  with  those  of  the  myxine.  There  is  no  appcar- 
wbatew,  of  thorax,  nor  is  the  pericardium  cartilaginous ;  the  bags 
are  flattened  spheres  placed  perpendiailarly,  their  cavities  are  small,  their 
coats  elastic,  and  the  internal  orifices  communicate  directly  whh  Um  ceaopha- 
gua,  which  is  small.  The  (esophagus  docs  not  terminate  in  a  vahvltr  slit, 
bat  in  a  loose  membranous  fold ;  there  are  two  rows  of  teeth  on  aadi  aide 
of  the  tongue;  bent  downwards,  long,  and  pointed.  Thsw  is  a  posterior 
noatril,  and  an  appearance  resemhllnf  an  uvula.  There  is  a  gall  bladder,  a 
row  of  large  mucous  glands  on  each  side  of  the  liellv,  and  there  In  a  mesen- 
tery to  the  intestine.**     PhiL  Trans.  1815,  pw  258.  taU  x'lu  f.  1. 
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joined  directly  to  the  cranium,  w  by  the  intervention  d  a 
single  bone  or  stalk,  to  which  the  os  hyoides  it  alaoattacbed. 
A.  Pectoral  fins  free,   not  coaleacing  with  the  nout 
The  branhcial  openings  are  at  the  sides. 

(1.)  Mouth  temUnaL    Eyes  wiih  a  dorsal  asped. 

5.  Squatika.  Body  depressed.   No  anal  fin.    Tempoial 
orifices.    S.  vulgaris^  or  angel  shark. 

(12.)  Mouth  under  the  snoui.  Eyes  wUh  a  hUend  aspect 
a.  Snout  produced,  and  armed  with  lateral  teeth. 

6.  Pristes.  Sawfish.  Teeth  of  the  snout  regular,  and 
imbedded  in  sockets.  P.  antiquorum^  a  tspedeB  wUdi  the 
late  Dr  Walkeb  in  his  MS.  says,  **  is  found  aomethncs 
in  Loch  Long.* 

6.  Snout  abbreviated  and  unarmed. 

This  group  comprdiends  the  great  family  of  Shaaes, 
the  external  and  internal  characters  of  which  have  been 
very  imperfectly  investigated. 

(A.)  Furnished  with  temporal  orifices. 

(I.)  With  an  anal  fin. 

a.  With  two  dorsal  fins. 

(aa.)  Teeth  conical  or  pointed.  In  the  two  first  ge- 
nera, the  anterior  dorsal  fin  is  atiuited  neariy  above  the 
pectoral  fins,  while  in  the  thind  genus,  it  is  placed  nearly 
over  the  ventral  fin. 

6.  Squalus.  Branchial  (^peningf  tabradng  nearly  the 
circle  of  the  neck.  Teeth  without  mtches.  T«I  forked. 
S.  maximuSj  or  basking  shark,  and  S.Lelanomus^  or  Lodi- 
fine  shark. 

7.  Galbus.  Tope.  Branchial  opening  short.  Teeth 
notohad.  Tail-fin  irregular.  G,  vulgaris^  the  Sguaku 
Geieus  of  Lin. 

8.  Seylliom.  Nostrils  near  the  mouth,  with  a  groove 
to  the  lips.     Teeth  notched.   S.  cahdnSy^  and  var.  canmJa. 
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The  observations  of  Sir  £.  Home,  indicate  this  qiedes  to 
be  ovovivipaious  *. 

9.  Cestbacion.  (CuviBR.)  A  spine  in  front  of  each  of 
the  dorsal  fins.     C  PhiOippu 

(bb.)  Teeth  blunt  and  closely  set 

10.  MusTELUs.     Dorsal  fins  unarmed.     M.  vulgaris, 
b.  With  one  anal  fin. 

11.  NoTiDANUs.  Resembling  the  genus  Galeus.  N. 
griseus, 

(II.)  Destitute  of  an  anal  fin.  Two  of  the  genera  have 
the  dorsal  fins  armed  with  spines,  the  third  is  unarmed. 

IS.  Spinax.  Teeth  small,  with  a  cutting  edge.  The 
dorsal  spines  in  front  of  the  fins.  S.  acantfuas.  This  qpe- 
cies  is  ovoviviparous  -f-. 

18.  Cektrina.  Under  teeth  edged,  upper  ones  point- 
ed. The  dorsal  spines  contained  in  the  fins.  C  vulgarit. 
Block,  Ichthyologie,  t.  115. 

14.  ScYMNUs.  This  includes  the  Squalus  Americanus 
of  Gmelin. 

(B.)  Destitute  of  temporal  orifices. 

15.  Carchaeias.  Snout  conical.  This  genus  includes 
the  followmg  British  species.  C.  vulgarisy  White  Shark, 
C  vtilpiSj  Thresher.  C.  giaucuSy  Blue  Shark,  and  C.  cor- 
nuAicuSf  Probeagle  Shark. 

16.  Zygana.  Balance  Fish.  Snout  truncated,  and 
spread  out  on  each  ade  like  the  head  of  a  hammer.  The 
eyes  are  fiaced  terminally  on  these  productions.  Z.  Blochii 
Bloch,  tab.  117. 

A.  Pectoral  fins  coalesdng  with  the  snout.  The  body 
is  depressed.  The  eyes  and  temporal  orifices  are  on  the 
€bifial  surface  of  the  snout;  the  mouth,  nostrils,  and  gili- 
openings  on  its  ventral  surAwe. 


•  Pho.  Ttem.  ISIO,  p.  til.  .  t  iMd. 
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(1.)  Gill  cpeningsjive  on  each  side.  This  includes  all  the 
species  formerly  included  in  the  genus  Bwt  of  Linkjeos. 

a.  Tail  fleshy  and  of  ordinary  proportions.  The  Tor- 
pedo and  Rhinobatus  electricus  are  furnished  withelectriol 
organs.  The  last  species  ought  probably  to  constitute  i 
separate  genus 

17.  Rhinobatus.  Snout  with  the  sides  angular.  £ 
vulgaris. 

18.  Torpedo.  Snout  with  the  sides  rounded.  T.vd- 
garis,  or  Cramp  fish. 

b.  Tail  hard  and  slender. 

(A.)  Tul  armed  with  a  long  serrated  spine. 

19*  Trygon.  Head  uniting  to  form  with  the  pcdonl 
fins  an  obtuse  angle.     T.  pastinaca^  Sdn^ng  Ray. 

90,  Mtliobatis.  Head  protruded  beyond  the  peeunl 
fins,  wfakh  are  much  produced  laterally.     Jf.  aquUa. 

21.  Cepiialoptera.  Head  truncated,  and  the  pedofsl 
fins  extending  in  a  process  on  each  side.     C.  vulgaris*- 

(BB.)  Tail  without  the  long  serrated  spine,  but  fn- 
quently  covered  with  numerous  prickles.  The  importint 
observations  of  Montagu,  point  out  the  necessity  of  ex- 
ercising great  caution  in  the  establishment  of  species,  and 
even  of  genera,  in  this  group,  either  from  the  armature  « 
the  body,  or  the  form  of  the  teeth  f. 


*  In  Earope,  the  dUTerent  species  of  rays  exclusively  Kiiiie  ia  sili**>^ 
ler.     In  the  Ganges,  hoiK'ever,  it  would  appear  from  the  vahable  work  jvl 
publUhed,  ^  An  account  of  the  Fishes  found  in  the  Ganges  and  its  BnPKb- 
es,*"  by  FK4iiflis  Ha  mil  row  (formerly  BucRAiiir4ii),  M.  D.   1.  toL  ItAi 
with  a  vol.  of  plateB,  Edinburgh,  1822,  that  some  species  nearly  aUkd  to 
the  T.  pfitHnari  are  common,  not  only  in  the  estuary,  hut  very  Ihr  renwfed 
from  the  oou    ^<  For  I  have  seen  than  (Raia  fluviatiUs  of  H.)  at  Kaopar. 
more  than  a  thousand  miles  above  the  extent  cf  the  tide.**  P.  1. 

t  After  speaking  of  the  appendages  at  the  has*  of  the  ta&,  he  sen. 
-^  Accompanying  this  truly  masculine  distinction,  aie  series  of  Urge  re 
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22.  Raia.     Ray  or  skate.     Disc  rhomboidal.     There 
are  several  species  natives  of  Britain. 


diiied  hooked  spines,  never  to  be  found  on  the  other  sex,  and  which  begin 
10  shew  themselves  early  in  all  the  species  hitherto  examined ;  these  arc 
placed  in  four  distinct  series,  one  on   each  shoulder  or  fore-part  of  the 
wiqg  or  pectoral  6n,  and  one  on  each  angle  of  the  wing.    These  spines 
Bi«  complete  hooks    resembling   those    used    for    fishing,  and   lie   with 
iMr  points  reclined  inwards  in  two  or  three,  and  sometimes  four  parallel 
Imb,  bat  the  number  of  rows,  and  the  number  in  each  row,  depends  on 
9§9i  for  in  verj  young  Kpectmens,  I  have  noticed  only  four  or  Ave  spines  in 
a  single  row.     For  what  purpose  this  formidable  armoury  is  given  exdu- 
rifdj  to  the  males,  is  not  known ;  but  as  the  hooks  are  extremely  aharp,  and 
lie  partly  concealed,  with  their  points  a  trifle  reflected,  the  fishermen's  hands 
«e  ftcquently  lacerated  by  incautiously  handling  the  fish.   These  fonnldable 
ipiBaBy  pewiliar  to  the  masculine  gander,  have  occasionally  been  teed  on  as 
I  ipedfic  character ;  and  as  it  doea  not  appear  to  be  genanlly  known  that 
I  ia  only  a  sexual  distinction,  it  has  been  thought  proper  to  notiea  it  for  the 
idvaatage  of  others  who  may  be  pursuing  the  same  track.   There  is  another 
facnmifance,  which  perhaps,  in  the  discrimination  of  species,  requires  more 
MHrtkm  than  usual ;  that  is,  the  teeth  of  both  sexes  of  each  species.     The 
Meaarity  of  this  is  particularly  evinced  by  the  great  difRnence  observable  in 
■hm  Math  of  the  two  sexes  of  the  thomback,  Rata  ctawUa^ 

**  In  search  of  both  sexes  of  this  species,  I  was  naturally  led  by  Che  usu- 
illy  deacribed  essential  character  of  the  teeth  being  blunt,  and  I  was  not  a 
little  sarprised  when,  amongst  severab  hundreds  examined,  not  one  male 
Boold  be  found ;  but  I  noticed  a  ray,  not  nnfrequently  taken  with  the  thcm- 
baciu  that  was  in  every  other  respect  simitar,  except  that  the  wings  were 
gcoerally  not  so  rough,  and  sometimed  quite  smooth  about  the  middle.  A 
wriety  also  of  this  fish  had  an  oblong  dusky  spot,  surrounded  with  white,  in 
tlie  middle  of  each  wing.  The  teeth  of  these  fishes  were  not  above  half  the 
aiae  of  those  of  the  female  thomback,  and,  except  a  few  of  the  outer  series 
on  the  lips,  were  sharp  pointed.  For  a  long  time  1  was  pualed  to  discover 
lo  what  species  of  raia  these  belonged,  till,  after  an  examination  of  a  great 
nambcr,  I  b^gan  to  be  as  much  surprised  at  not  finding  a  fbaale  annngst 
sneh  a  quantity  of  these,  as  1  was  at  not  finding  a  male  amongst  thoaa  with 
bluat  teeth.  Theae  circumstances  naturally  induced  me  to  cooehide,  that 
tlie  sexes  of  rlarola  had  not  been  accurately  defined,  and  that  the  leading 
dmncter  of  blunt  teeth  might  liave  been  drawn  from  the  female  only-  The 
fiahermen  had  not  noticed  the  distinction  of  the  teeth  in  these  fishes,  and 
find  considered  all  of  them  to  be  thomback^,     \(tcr  much  nitcntion  tn  thr 
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(St).  GUI  openings,  one  on  each  ride. 

9S.  CHiMiEEA.    Snout  amply  conical.     C  tfiomfroitt. 

124.  Calloshtncus.     Snout  ending  in   a  fleshy  hnK- 
shaped  process.     C.  antarcticus. 

At  the  conclusion  of  this  account  of  the  cartilagiiioai 
fishes  with  fixed  branchias,  it  appears  expedient  to  cfinct 
the  attrition  of  the  reader  to  the  Sea-snake  which  was  cut 
ashore  on  Stronsa,  one  of  the  islands  of  Orkney,  in  SepCco- 
ber  180S.     The  anatomical  characters,  furnished  l^the 
mutilated  fragments  which  were  sent  to  the  Wemerian  So- 
ciety, seem  to  point  out  a  connection  with  the  genua  Sqoa- 
1ns.    But  the  articulated  fins  on  the  sides,  the  form  of  die 
donal  fin,  and  the  lengthened  neck,  if  the  aoooums  of  tlioK 
who  saw  the  animal  can  be  confided  in,  prove  tbe  pro- 
priety of  the  new  genus  constituted  for  its  receptkxi,  and 
termed  Halsydrus,  or  Sea-snake    Scots.  Mag.  1800^  p.  7. 
-»The  structure  of  the  vertebrae  of  this  animal  haa  been 
explained  with  great  precision  by  tliat  celebrated  aoatoniist 
Dr  Barclay,  and  figures  of  some  of  the  parts  have  been 
published  from  the  accurate  drawings  of  Mr  Syme.  Tbeae, 
and  the  various  descriptions  of  the  animal  sent  from  Ork^ 
ney,  have  been  given  to  the  world  in  the  first  volume  of 
the  Memoirs  of  the  Wemerian  Natural  Hisiaty  Sociefy 
of  Edinburgh. 

2d  Subdivision. 

Branchiae  free.      Thb  group  includes  the  sturgeons* 
which  have  gills  like  the  remaining  genera. 

^A ^ 

•olycct,  and  after  luiTiqg  ofllsred  a  premiam  for  a  male  UionilMick  widi  blut 
taMh,  an  intdligBnt  flthennan  aararad  iDe»  be  had  eianrimrt  a  vaat  wtmkm 
dnce  I  poiatied  out  Uie  distinctioii  of  Uw  teeUi,  and  thai  be  oould  aoc  i«i 
one  inttanee  of  a  male  wiUi  blunt  teeUi,  nor  a  fcmak  with  ahaip  taeUi.  It 
may  thercfoce  be  fbirly  inJfeiTcd.  that  the  aexea  of  the  tbonbock  actuaUlf  dif- 
fer in  this  particular,  and  that  the  male  has  probal^  bam  described  as  a 
diflRorent  qiccics,  but  under  what  title,  it  in  difllcult  to  asesrtain,  uoIob  it  be 
Rilia  fiiUonica  of  some  authors.**— lien.  Wem.  See.  ml.  ii  p.  414. 
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S4.  AcciPXNSER.     Snout  obtuady  conical.    A,  Hurio. 
tB.  Spatulasia     Snout  laterally  enlarged.    S.  vulga- 

OBDER    II, 

Osseous  Fishes. 

The  bones  of  the  fishes  of  this  order  possess  a  greater 
degree  of  hardness  than  the  cartilaginous  kinds,  and  the 
earthy  matter  is  obviously  arranged  in  a  fibrous  form.  The 
articulations  are  more  distinct  The  bones  of  the  head  are 
divided  by  sutures.     The  gills  are  always  free. 

Ist  Subdivision. 

Jaws  mperiect. 

This  includes  the  Plectognathes  of  Cuvier.  The  bones 
are  comparatively  soft.  The  intermaxillary  bones  Ibrm 
the  jaw,  to  which  the  maxillary  bone  is  firmly  fixed.  The 
paktine  bones  are  fixed  to  the  cranium  by  a  suture.  These 
oondkioDS  restrain  all  relative  motion  among  the  bones. 
The  ribs  are  imperfect.  There  are  no  ventral  fins.  Intes- 
ttnal  canal  large,  without  coeca. 

Ist  Tribe. 

Jaws  exposed  and  covered  with  ivory. 

The  jaws  are  here  formed  to  act  like  the  beak  of  a  bird. 

There  are  no  true  teeth,  but  the  jaws  being  produced 
and  hooked,  supply  their  place.     Gill-flap,  with  six  rays. 

A.  Body  capable  of  bong  inflated  at  pleasure.  The  in- 
llatiao  is  produced  by  air  sent  from  the  gills,  into  a  sac 
fimsed  of  a  duplicaturc  of  the  peritoneum,  and  from  thenoe 
bilo  the  abdomen.  The  inflation  luds  the  animal  in  riong 
in  the  water,  and  as  the  abdomen  b  covered  with  spines,  it 
brings  these  cn^^ans  of  defence  into  a  more  favourable  posi- 
tion for  reliance.    The  air-bag  has  two  lobes.     The  gills 
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are  peculiar  in  being-  only  three  in  number  on  eacli  ode. 
Nostrils  with  double  feelers.     Body  tapering  bdund. 
S6.  DiODON.     Beak  above  and  below  single.   D.  atvngi. 

27.  Tetbaodok.  Beak  above  and  below  douUe,  in 
consequence  of*  a  suture.     T.  gteOatus. 

B.  Body  incapable  of  being  inflated.  No  tail,  the  bodj 
terminaUng  abruptly,  as  if  part  had  been  cut  off.  Body 
smooth. 

28.  Orthagoriscus.  Beak  single.  No  air  bag.  The 
ductus  communu  chcicdocua  opens  into  the  stomach.  0. 
Mola  and  truncata, 

2d  Tribe. 

Jaws  covered,  and  supporting  ordinary  teeth.  Tk 
snout  is  produced  from  the  eyes,  and  terminates  in  a  flsill 
mouth,  armed  witli  a  few  distinct  teeth  on  eadi  side.  Skin 
rough,  or  defended  by  large  scales  or  plates. 

29.  Balistes.     Body  scaly.     The  first  dorsal  fin  cob> 
usting  of  one  or  more  moveable  serrated  sjnnes,  the  nKWlh 
has  a  single  row  of  eight  teeth  in  each  jaw.     M.  Comi 
distributes  the  species  into  four  subgenera.     1.  Bahtfci 
(jB.  capriscua),    2.  Monacanthis  (B.  dUnemis).     S.  Aku- 
teres  (B.  mofioceres),    4.  Triocanthes  (jB.  biaeultaius), 

30.  OsTRAcioN.  Body  covered  with  regular  fixed  osse- 
ous plates.  The  vertebrae  are  ossified.  The  jaws  have 
ten  or  twelve  teeth.  O,  Triqueter^  the  French-fish.  Hloch. 
tab.  180. 

2d  Subdivifflon. 

Jaws  perfect. 

In  this  group,  the  maxillary  and  palatine  bones^  finom 
th^  developement  and  articulation,  enjoy  separate  motiao, 
giving  to  the  mouth  a  greater  or  less  degree  of  facility  in 
^^rranging  its  form. 


1  ISUKS.  S8S 

1st  Tribe. 

Gills  in  the  form  of  tufu,  disposed  in  pairs  along  the 
pH  arches. 

This  tribe  constitutes  the  Loplujbrandus  of  Cuvier. 
The  giU-ilap  is  large,  but  the  opening  is  very  small.  The 
xxly  is  angular,  with  a  coat  of  mail.  Air-bag  large.  Intes- 
ines  without  cccca. 

A.  Mouth  terminal. 

The  snout  is  much  proiluced,  and  tlie  aperture  of  the 
mouth  is  subvertical. 

(1).  NoventrcUfim, 

31.  Syngnathus.  Pipe-fish.  Body  little  tapering  and 
the  angles  plain.  The  species  of  this  genus  have  never 
been  determined  in  a  saUsfactory  manner.  Even  the  Bri» 
tish  species  are  in  confuaon.  There  arc  eight  species  de- 
scribed, and  some  varieties;  but  it  is  probable  that  the 
characters  of  the  sexes  have  been  hastily  conudered  as 
marks  of  distinct  species.  It  appears  from  many  observa- 
Uons,  that  the  species  of  this  genus  belong  to  the  ovovivi- 
parous  division  of  fishes.  * 

S2,  Hippocampus.     Tail  more  slender  than  the  body. 
The  angles  elevated  into  sjunous  ridges.     H,  vulgaris 
{SjfngfuUhua  hippocampuSy  Lin.). 
(2).  With  ventral  fins. 

83.  SoLSNosTOMQs.  Ventral  fins  united  along  with  the 
body  into  an  apron,  probably  connected  with  the  reproduc- 
tive system.     S.  paradoxa, 

B.  Mouth  under  the  snout. 

84.  Pegasus.  Snout  depressed.  Ventrals  large;  P. 
draconia.     Bloch.  p.  109.,  f.  1. 

£d  Tribe. 

Gills  disposed  on  the  arches  in  continuous  pectinated 
ridges. 
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A.  Malacoptbkyc^ious  fishes. 
The  fins  are  supported  by  cartilaginous  articulated  nyi 
M.  Cuvixm  distributes  the  genera  of  this  division  into  sIk 
domiual,  thoradc  (Subrachieni)^  asid  apodal ;  the  two  fint 
possessing  ventral  fins,  which  are  wanting  in  the  last. 
(1).  Ventral Jins  abdominal. 

a.  Upper  jaw  formed  by  the  intermaxillary  and  maxilki; 
bones.  The  intermaxillary  bones  are  sesole.  The  maxil- 
lary form  a  considerable  porUon  of  the  sides  of  the  mooth, 
and  support  teeth  when  these  are  present 

(aa).  Two  dorsal  fins,  die  posterior  one  fleshy  or  det* 
tiUite  of  rays. 

SB.  Salmo.     This  genus  contains  many  species,  wUdi, 
by  various  naturalists,  have  been  distributed  into  diflSenit 
genera,  from  the  number  of  the  lays  of  the  giU  flap^  tb 
conditkm  of  the  teeth,  and  the  size  of  the  mouth.    Man 
recently,  M.  Cdvier  has  taken  into  consideration  the  ooa- 
ditions  of  the  bones  of  the  face.     These,  however,  fumiih 
characters  which  are  destitute  of  precision.     The  following 
subgenera  are  enumerfted  by  Cuvieb.     1.  Salmo  (<¥.  ja- 
lor).    2.  Osmerus  (S.  eperhntui),    8.  Coregonus  (aS.  ikjf^ 
mattua).     4.  Argentina  {A,  sp/nfr^ma,  his,).   5.  Charat^^ 
nus  (S.  argentinusy  6m.)    6.  Curimates  (S.  edtmiubi^^ 
Bloch).    7.  Anostomus  {S.  anoHamm).    8.  Senosalnftt^ 
{S.  rhombeua).    9-  Tetragonqpterus  {T.  argenteus^  A^^ 
TSDi).     10.  Myletes  (C^prmua  dentex  of  Lik.).    11.  ^T^ 
dnicynus  (S.fjdculus,  Bl.).   1£.  Citharinus  (^S.  nUoHcuM)' 
13.  Soc^us  (S.  crocodUuSy  Risso).     14.  AuIc^his  (^S*.  J^ 
limenioaui).    16.  Gasteropelicus  (G.  stemioola^  Hatchet- 
belly,  Bloch.  Tab.  97.)-     16.  Stemoptrix  (S.  drapkama). 
(be).  One  dorsal  fin.     In  this  groups  M.  CmriXR  enu- 
merates the  eight  following  principal  genera. 

S6.    Clupea.     Herring.    iGill-fliq)  with  about  ei|^ 
rays.  Intermaxillaries  narrow  and  short    Maxillaries  tii. 
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isile.  Belly  compressed  and  denticulated.  The  follow- 
If  subgenera  have  been  indicated :  1.  Clupea  (C.  ^o-. 
ngus^y  2.  Megalops  (C.  cyprirwides),  S.  Engraulis 
'.  encroikcius).  4.  Mystus  (C  a(kerinoide$y  6.  Gna- 
(>bolus  {G,  fnucronaius).  6.  Pristigaster,  CtnrixB.  7. 
3Copteru8  {GymnoHis  fiotapierus  of  Pallas). 
87.  Elops.  About  thirty  rays  in  the  gilUflap.  Belly 
t  denticulated.  A  strong  spine  on  the  dorsal  and  ven- 
d  edges  of  the  tail.    E.  saurus. 

38.  Chirockntrus.  The  two  middle  teeth  above  and 
below  much  produced.  Above  each  pectoral  fin  a  kng 
inted  scale.  Belly  sharp.  C.  vulgaris. 
89.  Ertthrinus.  Head  without  scales,  hard  Dorsal 
d  ventral  fins  opposite.  Teeth  irregularly  large.  Gill- 
tp  of  five  rays.    E.  maUbarieus. 

40.  Amta.     Like  the  preceding,  but  with  twelve  flat 
yt  in  the  gill-flap.    A  calva. 

41.  Sums.     Dorsal  and  anal  fins  opposite.    Two  species 
t^  known. 

4ft.  Leptsosteus.     Body  covered  with  osseous  scales. 

ib  united  at  the  throat,  and  the  gill-flap  with  three  rays. 

OB$eu9. 

kS.  FoLYPTERUs.     Gill-flap  with  one  ray.     Body  with 

Sous  scales.     P.  bichir. 

K  Upper  jaw  formed  by  the  intermaxillaries.    The  max- 

^ries  are  without  teeth,  and  concealed  in  the  lips.    M. 

^lER  divides  this  group  into  three  families.     The  first, 

ittsented  by  the  pike  and  carp,  is  indicated  by  the  pre- 

cioe  of  scales,  while  in  the  two  last  the  skin  is  either  naked, 

fumidied  with  osseous  plates. 

EsociiiiC.    Furnished  with  strong  teeth. 


•  a  figure  of  Clmpea  oIom  or  Shad,  is  given  in  Flute  III.  1 1« 
VOL.  II.  B  b 
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44.  Esox.  Pectoral  fins  of  the  <»dinary  sice.  M.  C0' 
VIF.R  has  given  indications  of  the  following  sub-gencn  • 
i.  Bsox  iE.  bicius).  2.  Gsiaxias  (E.  tnUiaceui).  S.Mi^ 
crostoma  (AT.  vulgaris^  the  Serpe  nucroatome  of  Rmo)- 
4.  Stoniias  (£.  boa).  5.  Chauliodus  (£.  stomim).  S- 
Salanx  (one  new  species,  Cuv.).  7.  Bekme  (E.  MbaO- 
8.  Scomberesox  (£.  saurus).    9.  Hemirampbttf  (£.  ira- 

45.  ExocETus.  Pectoral  fins  greatly  developed*  asd 
fitted  for  temporary  flight     E.  voliiam. 

46.  MoRMYRUs.  Snout  produced,  mouth  small.  Gili* 
flap  hid.     M.  anguiOoides. 

CrnixiBM.  Jaws  and  teeth  feeble.  The  plates  rf  the 
pharynx  thickly  set  with  teeth*  Stomach  destitute  isf  t 
pouch,  and  the  intestines  mthout  cceca. 

47»  Ctprinus.  Mouth  small,  jaws,  tongue  and  pdite 
without  teeth.  The  gill-flap  with  three  rays.  The  fal- 
lowing subgenera  have  been  indicated  by  Cvvixr  :  1- 
Cyprinus  (C  carpio).  2.  Barbus  (C  barbua).  8.  Gabio 
(C.  gobid).  4.  Tinea  (C  tinea).  5.  Cirrhinea  (C  cir- 
rhosus).  6.  Abramis  (C  brama).  7.  Labeo  (C  wifclifMr)- 
8.  Leuciscus  (C.  kttciscusy,  9-  Gonorhynchus  (C.  ^orp- 
rAyncAtitf). 

48.  GoBiTTs.   Lips  fleshy,  and  fit  to  act  as  a  sudEcr. 
Air-bag  contidned  in  an  osseous  case.     G,  barhahda. 

49.  Anableps.    Iris  double,  ovoviviparoua.   A.  <Kwyt 
thalmua. 

B0»  PocKiLiA.     Three  rays  in  the  ^U-flap.     P.  vm- 
para. 

51.  Lebias.     Five  rays  in  the  gill-flap.     L.paei/ka. 

5fL  Ctprikodoh.     Four  rays  in  the  gill-flap.     C.  ra- 
rkgahu. 

SiLURiDJB.     The  maxillaries  are  gnirtly  reduced  or 
lengthened  into  filaments. 
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\.  Sii.uRus.  Skin  naked.  Dorsal  fin  radiated.  The 
«ring  guligenera  are  indicated  by  Cdvisr  :  1.  Silurus 
glanis).  2.  Mystus  (S.  mgfiiui).  8.  Synodontis  (J5. 
Of).  4.  Pimelodes  (S,  nodoius).  5.  Bagrus  {S.  bagre). 
kgeneirosus  (S.  miUiarU).  7.  Doras  {S.  cortaku) 
[etefobranchus  («S'.  anguillaru).  9*  Plotosus  {PkOj/s- 
w  angwUaris  of  Bloch.).     10.   Calliditys  (S.  col- 

L  Malapterubus.    One  fleshy  dorsal  fin  placed  near 

tttl.    With  elecrical  organs.     S*  ekdricuif  Lin. 

S.  Flatystacus.   Bones  of  the  operculum  osrified  and 

L     Silurus  a&prido,  L. 

i.  LoRicARiA.    Mouth  with  a  ventral  aspect    Body 

ed.    1.  Hypostomus  (JL  pkeortomui).     S.  Loricaria 

caiaphracta). 

I).  Ventral  Jins  thoracie  or  jugular. 

Sdes  of  the  body  similar.    An  eye  on  each  side. 
iA.)  Furnished  with  a  sucker. 
[.)  Sucker  thoracic. 

7.  Lkpadooastei.    Sucker  double.     L.  ocdUOus  and 
Kulaius  of  DoNovAK  ♦,  are  natives  of  Britain. 
3.   Ctcloptkrus.     Sucker  sii^le.     This  genus  has 
i  subdivided  into,  1.  Cyclopterus,  having  the  body  fur. 
ed  With  ridges  of  tubercles,  as  C.  lumpus;  and,  2.  Le- 

B,  having  the  body  smooth,  as  L.  vulgaris  and  Mon. 

• 

[I.)  Sucker  coronal. 

).  EcHXKEis.    Sucker  in  flie  form  of  an  oval  disc  on 

head,  with  transverse  folds.    E.  retnara. 


■'  The  Natural  Hiitory  oT  Briti*  FWi«,«  5  vdi.  Svo.  London,  1806, 
Ijgimft  vt  in  general  socvtitt 

BbS 
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(bb.)  Destitute  of  a  sucker. 

(I.)  Head  covered  with  naked  skin  or  nunute  scales. 

60.  Gadits.  The  ventral  fins  are  jugular  and  pobted. 
Gill-flap  of  seven  rajrs.  This  extenave  genus  has  been 
subdivided  into,  1.  Morrhua  (G.  morrhua),  SL  Metf^ 
gus  {G.  merlangU9)j  8.  Merluccius  (€r.  mtrhuxiui)^  i 
LfOtus  (G.  lota)y  5.  Gadus  (G.  mtiHela\  6.  Brosma  (Cf. 
brosfne)f  7.  Phyds  (Blennius  phycis)^  8.  BatrMboidci 
(G.  raninus,  Mulleb). 

(II.)  Head  covered  with  hard  scales.  The  scales  cf  tlie 
bead  in  the  two  first  genera  are  irregular,  while  on  the  tUid 
they  are  in  the  form  of  polygonal  plates,  similar  to  tboK 
on  the  head  of  serpents. 

61.  LspmoLEPBUs.  The  ventral  fins  jugular.  The 
suboilntar  and  nasal  bones  united  to  form  a  snout,  under 
which  the  upper  jaw  still  executes  its  moticms.  Z.  traAf' 
rhinchus  of  Risso  *. 

62.  MAcaouaus.  Ventral  fins  thoracic.  Under  % 
bearded.    M.  rupestres  of  Bloch.,  t  177. 

68.  Ophicephalus.  Head  depressed.  Gill-flap  with 
five  rays.     O.  punctaius. 

b.  Sides  dissimilar.  One  ade,  in  some  the  right,  and  in 
others  the  left,  represents  the  back,  and  another  the  bdlj, 
on  the  latter  of  which  they  rest  The  eyes  are  on  the  dor- 
sal side. 

64.  PLEUEomBCTEs.  With  pectoral  fins.  This  genus 
includes,  1.  Pleuronectes  (P.  pkUessa),  S.  Hippoglossiis) 
(IL  hippoglossus),  3  .Rhombus  (P.  fiuurtnitaf'),  4.  Solea 
(P.  solea). 


•  »  IcfaUiyologie  de  Nice,**  Ptrif,  1810,  ^  197.  tab.  viL  t  tl. 
*f  A  Sgure  of  RbcNnbui  puiietatni,  fhmi  a  Seoltiili  nwclmcn,  is  ghva  fat 
Plate  III.  f.  9, 
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66.  AcHiRUs.    Destitute  of  pectoral  fins.    Pleuronecies 

(8).  Ventral  fins  wanting.   Apodal. 
a.  Gill  opening  small,  and  the  fpJl  cover  concealed  by 
the  akin. 
(aa.)  With  dorsal  fins. 

66.  MuftjiNA.  In  this  great  natural  group  the  follow- 
fa^  subgenera  have  been  indicated :  1.  Angmlla  (M.  an- 
gmOa).  £.  Conger  (M.  conger).  8.  Ophisurus  (Jf.  ser- 
fen#).  4.  Mursena  (M.  helena).  5.  S{diagebranchus  (S. 
imberbis).  6.  Apterichtes  (M.  aeca).  7.  Synbranchus 
(JS.  marmorahui).  8.  Alabes,  Cuv.  In  these  subgenera 
maoy  important  characters,  for  .thdr  metluxUcal  distri- 
batioo,  present  themselves  to  those  who  have  aoceas  to 
specimens  or  figures  of  the  Afferent  species.  In  the  An- 
guilla  the  pectoral  fins  are  large,  in  the  Mursena  they 
aie  wanting.  In  some  the  anal  and  dorsal  fins  are  oUite- 
nted.  In  the  Anguilla,  the  gill  openings  are  lateral ;  in 
l^phagebranchus  they  aie  jugular,  and  in  Synbranchus  and 
Alabes,  they  are  jugular  and  united. 

67.  LspTocEPHALUs.    Body  onnpressed  like  a  ribband. 


•  ••• 


(bb).  No  dorsal  fin. 

68.  Gtknotus.  Anus  {daoed  anteriorly,  and  the  anal 
fin  extending  along  the  greater  part  of  the  beUy.  1.  Gy- 
mnotus  (fi.  electricus).  S.  Carapus  {G.  macrourus).  8. 
SCemarchus  (G.  aBn/rone). 

b.  Gill  opening  and  gilUid  apparent,  and  of  the  ordi- 
nary  form.    Articulated  rays  of  the  dorsal  fin  simple 

69-  Ophidium.    Anal,  dorsal,  and  caudal  fins  muted* 


Wcrn.  Moa^  it  (^  43€,  Ub.  uiL  &  1. 
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Tail  pointed.     O.  barbaktm  and  imberbe  are  BriUih  f^ 
cies. 

70.  Aif  MODTTEs.  Analy  dorsal,  and  caudal  fins  aepinitr 
ed.    A.  tobianns. 

B.    AcONTHROPTBRreiOUS  FlBHE5. 

The  fishes  of  this  division  have  the  first  rays  of  the  dor- 
sal, ventral,  and  anal  fins,  supported  by  ample  ^nnouiiajr*' 
Ih  some  cases,  the  rays  of  the  first  dorsal  fin  are  nkei 
The  genera  are  numerous,  and  exhibit  so  many  poiaHof 
•resemblance,  that  it  has  hitherto  been  found  impracticdbk 
to  assign  distinct  limits  to  cbgIl    M.  Cuvibk  hat  endea* 
voured  to  distribute  them  into  different  familes  and  trSia; 
but^  in  this  case,  he  has-not  reached  his  ofdinaiy  dqp«e  of 
suooesik    It  would  have  betti  more  advanti^^eous  to  the 
progress  of  ichthyology,  had  defimte  artificial  dtviaooa  beea 
formed,  rather  than  what  are  termed  natural    gvonpsi 
whidi  consist  of  genera  brought  together,  befiore  the  hdu 
whidi  connect  them  have  been  determined.    But,  as  no 
methodical   distributbn   having  higher  daima  baa  been 
offered,  we  shall  here  give  a  very  brief  outline  of  its  £. 
visions. 

I.  TosnioidiE.  Body  lengthened  and  much  compgfia> 
ed,  with  a  dorsal  fin  along  the  whole  back. 

a.  Snout  short.     Maxillaries  distinct 

71.  Cepola.     Caudal  fin  distinct.     C  rubtscens. 

72.  LoPHOTEs.     Body  pcnnted  behind.     £.  tepedkmms. 
78.  Regalecus.     Body  pointed  bdiind.     The  rays  of 

die  ventral  fins  separate  and  produced.     J?.  Hawkemii  h» 
been  found  in  Cornwall. 

74.  Gtmketrus.  Pectoral  fins  very  small.  Upper  jaw 
very  extensile.    (G,  cepedianus). 

75.  Trachypterus.  Distinct  caudal  fins.  Ravs  of  the 
dorsal  fin  round,  and  the  first  ones  denticulated.  Cepda 
trachjfptera.    6m. 
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76L  Gm NOOASTBB.    No  ventnl  ch:  anal  fins.     G.  arcti- 


A.  Snout  pcMnted.    Gape  wide. 

77.  Trichxubos.  Skin  with  indistinct  scales.  No  cau^ 
dal  fin  nor  filiform  tennination.     T.  lepiurui.  Bloch.  tab. 

78l  Lemdopits.  Caudal  fin  distinct  L.  tdradena. 
Montagn,  Mem.  Wern.  I.,  p.  8Si,  tab.  ii.  iii. 

TO.  Sttlbphorus.     Tail  ending  in  a  long  filament   S. 

II.  Gofaioidse.  Dorsal  fins  slender  and  flexible.  In- 
testine equal,  large,  and  without  cceca.     No  air-beg.. 

80.  Blskkius.  Ventral  fins  jugular,  and  consisting  of 
two  rmy%.  Body  lengthened  comfM'essed :  The  fcdiowing 
tabgenera  have  been  instituted :  1.  Blennius  (B.  Oalariia), 
flL  Pbolis  (B.  pkoRs).  8.  Salarias  (S.  quadripemm).  4. 
Cfinus  (B,  muHdaris),  5.  Mursenoides  (A  gunndhsi).  6. 
OpUstognathes  (O.  SofmenUi), 

81.  Anaerhicas.    No  ventral  fins.    A.  /upia. 

8S.  GoBius.  Ventral  fin,  thoracic,  and  united  like  a 
funnel,  by  some,  erroneously  considered  as  a  sucker.  1. 
Gobius  (G.  nigtr).  %  Gobioides  (G.  lanceoUOus).  S. 
Tcnioides  (G.  SMotseri).  4.  Periq^hthaknus  (G.  KoM- 
nralfH).     5.  Eleotris  (G.  Puonii). 

8S.  Sill  AGO.  Two  dorsal  fins,  'the  first  high.  Snout 
produced.     Head  scaly.     Gill-lid  spinous.     S.  acuta. 

84.  Callionymus.  Gill-openings  reduced  to  a  small 
iKile  on  each  nde  of  the  neck.  Ventrals,  jugular,  and  larger 
Lhan  the  pectorals.  1.  Callionoymus  (C.  dractmcukis).  S. 
Trichonotus  (T.  ^etigtrus).  ii.  Comephorus  (C.  BaicaL 
rtim). 

III.  Labnnde.  Body  obkxig,  scaly.  One  dorsal  fin 
interiorly,  with  strong  spines,  and  terminal  filaments.  Lips 
leshy.     Three  toothed  pharyngian  plates ;   two  above  and 
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one  below.    Stomach  umple,  with  two  or  without 
A  large  air-bag. 

85.  Lakkus.     Lips  double,  one  supported  by  the  jiv^^ 
the  other  by  the  suborbitars.    GilUflap  with  fire  n^    L  « 
Labrus  (L.  vetvla).    2.  Julis  (L.  JulU).    S.  CieniUbra* 
{Lutjanus  rupestris  of  Block.).  4.  Coricus  (JL  xAnmmif* 
5.  Cheilinus  {Sparus  factcOus  of  Bloch.).    &  Epibohia 
{Spanu  insidiatos).    9-  Gomphosus  (G.  coenJeui). 

86.  NovACULA,     Body  descending  -  suddenly  iDWvdi 
the  mouth.     Cort/phana  novacula. 

87.  Chbomis.     Teeth  minute.    Vertical  fins  with  Ibi 
ments.    Spatis  chromis. 

88.  ScARUs.     Intermaxillary  and  premandihular  boMi 
«  oonrex,  rounded,  with  teetb-like  scales  on  the  margin,  nith 

young  ones  for  future  use.    S.  JbUdgaardL 

89.  Labhax  of  Pallas.     Several  rows  of  pores  like  so 
many  lateral^lines, 

IV.  Spinous  portion  of  the  dorsal  fin  capaUe  of  being 
depressed  into  a  groove,  between  the  scales,  on  each  ade 
at  the  base.  Intestines  large,  with  coeca.  A  lafge  air* 
bag. 

a.  Sparoida,  Dorsal  fin  single. 

90.  Sh ARis.  Jaws  protrunle!  Teeth  fine.  Sparui  momm. 

91.  Boops.  Jaws  with  a  angle  row  of  cutting  leelh. 
Spams  Bolpa. 

92.  Sparus.  Teeth  on  the  sides  round,  with  flat  sum* 
mits.  Jaws  nearly  fixed.  1.  Sargus  {S.  SiMrguiy  2. 
Sparus  (S.  aurala).    8.  Pagrus  {S,  pagrus). 

The  remaining  genera  form  two  groups. 

(A.)  Grape  wide.  Front-teeth  hooked,  with  thick  act 
fine  ones  behind.  The  genera  are  divided  chiefly  from  the 
characters  furnished  by  the  gill-lid. 

93.  D£NTEX.  Gill-lid  without  spines  or  notches.  Spa^ 
rui  dcntex. 
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L  LuTJANus.  L.  Lutjanus  of  Bloch.  From  this 
18  having  the  opercle  plain  and  the  preoperde  denticu- 
ly  there  have  been  separated  the  following  genera :  K 
Dope  (Holocenirus  bengaktuis),  8»  Cinfaitea  (C.  ia^^ 
6  iA  Lackpxds). 

6.  BoDiANua.    Preoperde  plain,  and  the  qperde  apin- 
B.gutiaiui. 

6L  Sebkanus.  Preoperde  denticulatedf  and  the  oper- 
fiinous.     Holocenirus  gigas. 

7.  Plbctbopoma.  Base  of  the  preoperde,  with  qfunea 
cted  anteriorly.     Holocenirus  cakaxifer. 

B.)  Teeth  thick  set  and  fine. 

8.  Cantbarus.  Mouth  narrow,  teeth  in  bands.  5|pa- 
ca$Uharus.  The  following  genera  have  likewise  been 
ituted  in  this  group:  99-  Cichla  (C  oceOaris).  100. 
[STOPOMA  {Lutjanus  fuuta).  101.  Scolopis.  (New  sp. 
IT.).  102.  DiAGRAMMA  ( Antk'MS  tUogramma  ot  Bloch), 
>.  Cheilodactyla  {CJasciaia).  104.  Microptbra  (M, 
btmeu).  105.  Gramistes  (G.  orientalU).  106.  Pria- 
ithrs  (P.  macrophOmlmus).  107*  Poltprion  (P.  ameru 
us).  108.  Helocbmtrus  (H.  sago).  109.  Acbrina 
Tca  cemua).  110.  Stellifer  QBodianus  slellifer). 
1.  ScoRPiENA.  This  genus  has  been  subdivided  into, 
Scorpsena  {S.  porcus)^  i.  Synanceia  (S.  horrida)^  3. 
trea  (•S'.  vdiians)^     4.  Taenianotus  (T*  triacanlhwi)x 

h  Percaidte.  Dorsal  fins  separate. 
A.)  Head  without  armature.  Dorsal  fins  widdy  sepa- 
ixl.  The  following  genera  belong  to  tliis  group :  IIS. 
iiERiXA  {J.  hepsetus).  113.  Sphyrjcna  {Esox  sphy- 
la).  114.  Paualepis  {Coregontut  paralepis  oS  TXimo^ 
\.).  115.  MuLLUs  (M.  barhiUus),  116.  Pomatomus 
icliscopusy  Risso,  Ich.  p.  301,  Tab,  ix.  f.  31.).  117. 
rciL  (Af.  ccpholus). 
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(B.)  Head  anned  with  s^Miies. 

118.  Pbbca.  Gape  wide.  Ventrals  thoracic.  1.  Pcri 
{^uviatiU).  S.  Centropomus  (P.  nihUca).  8.  EnoiiiK 
8U8  (Chcttodon  armaiui).  4.  Prochilus  {9cumm  mmto- 
Iqndoia).  5.  Lucioperca  (£.  rm^arU).  &  Tcnfoa 
{Hocemiru9  senma),    7.  Apogon  (MttUus  im6er6i$y 

119.  SciJBNA.  Nasal  and  suborbitar  bones  awolkn  ad 
cavanous.  1.  Cingla  (Perca  zingd).  S.  Umbrina  (£ 
cirrhosa).  S.  Lonchurus  £r.  Aonbolitf).  4.  Sdena  {S* 
umbtn). 

The  following  genera  likewise  belong  to  dns  gniap: 
IM.  Fogonias  (P.  Jasciaiui).  ISl.  Otolithes  (JbMtf 
ntfer).  ISft.  Ancylodon  (LoncAtirMf  oncyltxloii).  Itt 
Peros  (Sddma  OfUndrica).    1S4.  Tradunus  (T.  dnm). 

e.  Head  armed  with  a  coat  of  nuul,  by  theextenaon  mi 
hardness  of  the  suborbitar  bones. 

186.  Ubamoscopus.      Head  nearly  cubical,  and  tk 
eyes  with  a  dorsal  aspect.     (7.  scaber. 

186.  Tbigla.  This  genus  has  been  subdivided.  1* 
Trigla  (T.  kimndoy  8.  Peristedion  (7".  caiapkmisy 
S.  Dactylopterus  (7*.  oo/fton^).  4.  Cephalacanthus  (Gsi- 
terosieus  spinariUa): 

The  following  genera  belong  to  this  group:  187.  Ho- 
NocENTRis  (if.  rartnato).  188.  Cottus.  1.  Cottiii(C 
gobio).  8.  Asfndophorus  (CoUus  caiapkracius).  •  S.  Fb' 
tycephalus  (P.  spalttla). 

4L  Skin  smooth,  bones  soft,  and  the  pectoral  fins  isp- 
ported  on  stalks.    Gill  openings  small  behind  the  pedonl^ 

189*  J^PHius.  1.  Lophius  (L.  PUcaiorius).  8.  Afr 
tennarius  (L.  AMrto).     3.  Malthe  (L.  vespetiUio). 

(V.)  Scomberoidse.  Scales  small,  often  scarcely  perocp- 
tibic,  unless  at  the  extremity  of  the  lateral  line,  where  ther 
sometimes  form  a  ridge.     In  other  cases,  this  ridge  is  form- 
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1  by  a  protuberance  of  the  Ain^  supported  by  the  traoa* 


a»  Two  dorsal  fins,  the  first  undivided. 

180.  8€OMBXB.  Ridge  aa  each  nde  the  tail.  Anal  and 
BMDd  dorsal  fins  subdinded.  1.  Scomber  (^S*.  ^combrui). 
L  Thynnus  {S.  ih^nus).  8.  Orcynus  (S.  germom).  4. 
Uatvar  (S.  trachums).  5.  Citula  (New  sp.  Cuviaa). 
L  Seriola  (Caranx  DumeriL ).    7.  Nomeus  {Gobiui  gro^ 

181.  VoMBB.  Body  compressed.  Front  truncated. 
TccchsmalL  1.  Selene  (S.  argeniea).  S,  Callus  (Zeus 
(■But).  8.  Argyrriosus  (Zeus  tfomer).  4.  Vomer  (F. 
9rommi).  M.  Cuvieb  adds  to  this  tribe,  with  doubt,  the 
TeCrago  nurus  of  Risso,  Ich.  p.  847.  t  x.  f.  87. 

h.  SqMurate  spines  in  [dace  of  the  first  dorsal  fin. 

18S.  Rbtnchobdklla.  Body  lengthened.  No  ventral 
ins.    S.  orienialU. 

188.  Gastebosteus.  With  ventral  fins.  1.  Gasteros- 
cns  (G.  acukaku).  2.  Spinachia  (G.  ipinacMa),  8. 
Ccntroootus  (G.  dudor).  4.  Lichia  (JScomber  amia, 
BbOCH.).    5.  Blepharis  (Zeus  ciUaris). 

e.  One  dorsal  fin.     Teeth  thick  set. 

184.  Zeus.  Body  oval,  compressed,  jaws  protrusile. 
Teeth  fine.  1.  Zeus  (Z.Jaber).  2.  Equula  (Zeus  imi. 
fSaior).    8.  Mene  (Z.  macukUus). 

The  following  genera  likewise  belong  to  this  group : 
186.  Atbopos  (Brama  airopus).  136.  Tbachichtuys 
{T.  auHraHs).  187.  Lampbis  (Zeus  Luna).  138.  1. 
Ziphias  (Z.  gladiusy  St.  Istiopliorus  (Scomber  giadius). 
180.  CoBYPHiCNA,  1.  Centrolopus  (C.  nigtr).  2.  Oligo- 
xidis  (O.  aier).  8.  Coryphaena  (C  hipptirtis),  4.  Ptera- 
Hb  (CoTjfplutna  velifcra). 

tL  One  dorsal  fin.    Teeth  cutting,  in  u  single  row.    Tljis 


896  PHILOSOPHY  OF  ZOOLOGY, 

includes  the  following  genera:  140.  Amphacamtsvi 
{Scams  siganus).  141.  Theutis  (7\  hepaha).  141 
Na8£cs  (cfuetodon  unicornis). 

VI.  Scaly  finned.  The  soft  anal  and  donal  fins  oe  fie. 
quently  much  concealed  by  the  scales.  The  intesdnei  m 
long,  and  the  coeca  numerous. 

a.  Teeth  like  bristles,  or  shorter  and  thick  set  Tk 
folldwing  genera  may  here  be  enumerated :  140.  CaoRf' 
DOTS  {C.  striatus).  Ii4f.  Ts^ttvb  (P.  JblciformU).  141 
OsPHRONBMus  (O.  otfox).  146.  ToxoTXs  (Lobrui  jsKB' 
lator).  147.  Euaxus  (JT.  indicus).  148.  Anabas  (Am 
scandsns).  149-  Cjbsio  (C.  coerulucens).  150.  BftAiu 
(Spams  Raii). 

b.  Teeth-  like  hair  in  a  sin^  row.  151.  SnoKAnii 
(S.  niger).  158.  Fiatol a  (S.  fiakHa).  158.  Sxsnnm 
(Seserinus  of  Bond.)  154.  Pimxleptsrus  (P.  Bosaij» 
.155.  Plectbobhykchus  (P.  chetonoide  of  Lacsrdi)* 
156.  Gltphisodon  (Cfkdodon  maculatus).  157.  Poxa- 
CEKTBus  (Chatodon  anumus).  158.  Amphipbiob  (i. 
ephippium),    159.  Pbbmkas  ({TA^fodbfi  fttflctifcierfitf). 

c.  The  two  dorsal  fins  in  this  group  have  less  of  die  tUd 
covenng  of  the  scales,  than  in  the  former  cmes.  160t 
Temkodon  (One  species,  Cuv.)  161.  Eques  (£.  Jmiri' 
cqntis),     16£.  PoLTNEMUS  (P.  paradiseus). 

VII.  Mouth  flute-shaped. 

The  tubular  mouth  is  produced  by  the  elongatioD  of  the 
ethmoid,  vomer,  preoperdes,  interoperdes,  pterygoid  amI 
tjrmpanal  bones,  at  the  extremity  of  wUch  the  intonfi- 
illaries,  palatines,  maxillaries  and  mandibularies  arepiaoed. 

163.  FisTULABTA.  Body  cylindrical.  1.  Fistubot 
(F.  tabacaria),     9.  Aulostomus  (F.  chinensis). 

164.  Centbiscus.  Body  oval  and  compressed.  1.  Ccn* 
triscus  (C.  scolopax).     2.  Amphinle  (C.  sctdakts). 
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Various  methods  have  been  practised  in  the  preservation 
if  fishes  for  a  museum.  The  simplest  method  connsts  in 
fiTiding  the  fish  vertically  and  longitudinally,  taking  care  to 
pKcaerve,  attached  to  one  nde,  the  anal,  dorsal,  and  caudal 
fink  From  this  side  the  flesh  is  then  to  be  scraped  offy  the 
of  the  bead  reduced  in  size,  the  base  of  the  fins 
thinner,  and  the  specimen  stretched  out  on  paste- 
bottd  and  dried.  By  this  process  a  lateral  view  of  the  fish 
is  preserved ;  and  if  the  fins  and  gill-flap  are  cautiously 
qpread  out,  the  specimen  will  furnish  sufficient  marks  for 
recognising  the  species.  A  collection  of  such  fishes  may  be 
kqpt  in  a  portfolio,  umilar  to  an  herbarium. 

Many  species  may  be  well  preserved,  by  extracting  the 
oonftoits  of  the  body  at  the  mouth,  or  skinning  the  fidb, 
with  the  skin  endre  from  the  mouth  towards  the  tiul,  in 
the  same  way  as  eels  are  prepared  for  cooking.  Let  the  skin 
be  restored  to  its  former  position,  fill  the  whole  with  fine 
suidy  and  having  spread  out  the  fins,  let  it  be  dried  with 
care.  Ahnost  all  i^de-mouthed,  cylindrical,  or  tapering 
fishes  may  be  preserved  in  this  manner.  Some  recommend 
filling  the  skin  with  plaster  of  Paris,  while  others  employ 
cotton.  Preserved  fishes  are  usually  covered  with  a  coat 
of  vanush,  to  restore  in  part  theoriginal  lustre.  But  by  no 
means  of  this  sort  can  we  retain  many  of  the  brilliant  colours 
which  the  animals  of  this  class  possess  when  alive ;  and  e>'en 
the  form  of  some  of  the  soft  parts  cannot  be  preserved, 
Henoe  fishes  are  in  general  preserved  in  bottles  of  qpirit^ 
of  wine.  In  this  way,  it  is  true,  they  take  up  much  room, 
but  they  can  be  subjected  to  examination  at  pleasure,  and 
aU  their  characters  satisfactorily  exhilnted,  except  those  dec 
pending  on  colour. 
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II. 

INVER  TEBRA  TA. 

Itwertebral  Animal*. 

Chjrjctjias.— Akimals  destitute  of  a  BKITLL  ^D  Ttt> 

TSBRAL  COLUMN,   FOB  THE  PEOTSCTION   OF  THE  llAD 
AND  SPINAL  MAEROW. 

The  invertebral  animals  have  few  characters  of  a  poa- 
tire  kind,  which  they  possess  in  oomnxm.  The  ibi 
ooiifflsts  only  of  a  corium  and  cuticle,  both  of  wUdi,  le- 
oording  to  circumstances,  are  furnished  with  i^pendioe^ii 
the  form  of  shells,  crusts,  scales,  or  hairs.  These  gcfle* 
rally  supply  the  place  of  the  osseous  system^  serving  aii 
protection  to  the  viscera,  and  as  supports  to  the  nraselei 
The  blood,  in  those  cases  where  a  drculadng  fluid  am  be 
detected,  is  usually  of  a  white  or  grey  colour,  seldom  io- 
dining  to  red.  When  there  are  both  systemic  and  pidno- 
mc  ventricles,  they  are  not  united,  as  in  the  vertebnl  m- 
mals.  With  the  exception  of  the  genuine  viviparous  node 
of  reproduction,  the  invertebral  animals  exhibit  all  At 
other  modifications  of  that  function. 

In  attempting  the  divioon  of  invertebral  animals  'vlo 
subordinate  groups,  the  condition  of  the  nervous  tpUB 
fiimishes  characters  of  importance.    In  one  exteDsive  di0> 
which,  from  the  starry  form  of  the  species,  has  beentemrf 
Radiata,  the  nervous  matter  appears  to  be  iIimsi  iniiiiifiil 
among  the  different  organs,  and  never  appears  in  the  fifS 
of  a  brain,  with  its  connected  filaments.     In  another  ctei 
equally  extenave,  and  which,  with  propriety,  maybedoiD* 
minated  Gangliata,  the  brain  appears  in  the  tana  of  s 
collar,  surrounding  the  gullet,  near  its  entFance  into  the  ikK 
mach,  and  sending  out  filaments,  whidi,  in  thor  ooiine,  ci* 
pand  into  ganglia. 
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I. 

GANGLIATA 

In  this  group  are  included  the  classes  Annulosa  and 
Jbtsea.  The  essential  characters,  by  which  these  two 
ises  may  be  distinguished,  depend  on  the  conditkm  of 
i  nervous  filaments  proceeding  from  the  bndn,  the  prin- 
al  of  which,  in  the  former,  constitute  a  knotted  cord  pro^ 
ding  to  the  extremity,  while,  in  the  latter,  they  separate 
egularly. 

[ndependcnt  of  this  internal  character,  molluscous  ani- 
ls are  distinguished  from  those  of  the  annulose  diviaon, 
the  absence  of  articulated  feet,  or  the  cuticular  processes 
lich  supply  their  place,  and  by  the  body  not  being  di- 
led  into  joints  or  rmgs. 

MOLLUSCA. 

Brain  surrounding  the  gullet,  and  sending  out  nervous 
iments  wbidi  separate  irregulariy. 
Molluscous  animals  exhilnt  very  remarkable  differences, 
Ch  in  their  form  and  in  the  number  and  ponticm  of  their 
temal  members.  Neither  head  nor  foot  can  be  observed  in 
me,  the  principal  organs  being  enclosed  in  m  bag  pierced 
di  apertures  for  the  entrance  of  the  food,  and  q;re8i  of 
e  excrementitious  matter.  In  others,  with  an  exterior 
U  remarkably  ample,  cutieular  ekmgations,  termed  Ten- 
!u]a,  surround  the  mouth,  and  a  foot,  or  instrumenl  of 
stion,  may  likewise  be  perceived.  This  last  organ  ia  in 
ne  free  at  one  extremity,  in  others  attached  to  the  body 
rooghout  its  whole  length.  In  many  qpeciea  there  is  a 
ad,  not,  however,  analogous  to  that  member  in  the  ver- 
Iml  aiumals,  and  contuning  the  brain  and  organs  of  the 
uses,  but  distin-^ '** — I  merely  aa  the  anterior  extremity  of 
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the  body,  separated  from  the  back  by  a  slight  groore,  mQ 
containing  the  mouth  and  tentacula. 

In  many  of  the  animals  of  this  division^  the  different 
members  of  the  body  are  in  pairs,  and  are  arranged,  in  le^ 
ference  to  a  meaal  plane,  into  right  and  left.  In  mne, 
part  only  of  the  organs  respect  a  raenal  plane,  odier 
parts  being  single,  or  in  unequal  numbers.  In  other  ips> 
des,  the  organs,  which  are  not  in  pairs,  are  arranged  round 
a  central  axis,  and  ^ve  to  the  external  form  a  radiated  qi- 
pearance.  But  these  characters  are  exceedingly  viriaUe 
and  uncertain,  as  indicating  the  limits  of  particular  tribei; 
ance,  in  different  parts  of  the  same  animal,  modificatiovor 
4iU  these  forms  may  be  readily  distinguished. 

The  Mm  of  molluscous  animals  is  more  4mfie  m  ks 
structure,  than  the  same  organ  in  the  vertebral  aniiiHii. 
The  cuUde  ii  here  very  distinct ;  and,  as  in  other  iliwit 
it  is  thick  and  coarse  where  much  exposed,  but  thin  aad 
delicate  in  its  texture,  where  it  lines  the  internal  cavities. 
A  mucoM  web  may  be  detected  in  the  cuttle  fish  and  A^ 
but  of  great  tenuity.     The  carium  is  destitute  of  a  ▼iDooi 
surface ;  and  on  its  central  aspect  it  is  so  intimately  umted  to 
cellular  substance,  that  its  fibrous  structure  can  scarcely  k 
distinguished.    The  muscular  web,  may,  in  gmeral,  be 
readily  perceived.     Its  fibres  proceed  in  various  (firectioBii 
according  to  the  kind  of  motion  to  be  executed,  andexicil 
or  corrugate  the  skin  at  pleasure. 

The  appendices  of  the  skin  in  this  class  of  animals  onfk 
to  be  carefully  studied,  as  they  fiimish  the  most  obviflii 
marks  fi»r  disdngui  Amg  species,  and  for  constructing  divi- 
sions in  their  systematical  arrangement.  The  appendioei 
of  the  cuticle  are  few  in  number,  and  periuqps  ought  to  k 
conndered  as  limited  to  hairs.  These,  in  some  speatMf  i^ 
vest  the  surface  regularly  and  closely,  and  may  be  observv 
on  those  which  live  on  land,  as  well  as  those  which  ndik 
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mter.  In  some  cases  the  hairs  may  be  considered  as 
ited,  and  farming  continuous  crusts  or  ridges.  These 
ir^  as  wdl  as  the  cuticle,  are  liable  to  be  worn  off,  and 
some  places  can  seldom  be  perceived,  unless  in  early  age. 
The  most  important  appendix  to  the  skin  appears  to  be 
I  ^IL  This  part  is  easily  preserved,  exhibits  fine  forms 
1  beautiful  colours,  and  has  long  occujned  the  attenticm  of 
\  eonchologisL  The  matter  ci  the  shell  is  secreted  by 
I  conum,  aiid  the  form  which  it  assumes  is  regulated  by 
!  body  of  the  animal.  It  is  coeval  with  the  existence  of 
:  animal,  and  appears  previous  to  the  exduaon  from  the 
{ ;  nor  can  it  be  dispensed  with  during  the  continuance 
existence.  The  solid  matter  of  the  shell  connsts  of  car- 
Hrie  of  lime,  united  with  a  small  portion  of  animal  mat- 
9  itii'nibling  coagulated  albumen^ 
rhe  mouth  of  the  shell  is  exteikled  by  the  application  of 
rii  liters  of  the  shelly  matter  to  the  maigin,  and  its  thick- 
■  is  increased  by  a  coating  on  the  inner  surfSure.  These 
crtions  are  abundantly  confirmed  by  the  observations  of 
uimuE*,  whose  accurate  expoiments  have  greatly  contri- 
ilsd  to  the  eluddation  of  condidogy.  If  a  hcde  be  made  in 
s  didl  of  m  snail,  and  a  pece  of  skin  so  glued  to  the  inner 
ugin  as  to  cover  the  opening,  the  sheUy  matter  will  not 
IB  out  firom  the  broken  margin  of  the  fracture,  and  cover 
B  outside  of  the  skin,  but  will  form  m  coating  on  its  inner 
I&O0,  thus  proving  it  to  have  exuded  from  the  body  of 
Minimal.  When  m  portion  of  the  mouth  of  the  shell  of  a 
iil  is  broken  off,  and  a  pnece  oi  skin  glued  to  the  inner 
ttgin,  reflected  outwardly,  and  fixed  on  the  body  of 
ft  did],  the  defective  part  is  again  supplied,  and  the  mat^ 
t  added  to  the  inner  surface  of  the  skin,  dius  leaving  the 
tirpoaed  substance  between  the  new  formed  portion  and 
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the  fractured  edge.  Similar  experiments,  repeated  oo  t  fi^ 
riety  of  shells,  both  univalve  and  bivalve,  hj  different 
ralists,  leave  no  room  to  doubt  that  shells  increase  in 
by  the  juxtapoffltion  of  shelly  matter  from  the  common  iate* 
guments. 

Each  calcareous  li^er  is  more  or  less  envdoped  m  the 
animal  matter  which  we  have  already  stated  as  being  lie' 
sent ;  so  that  the  different  layers  of  successive  gnnrtb  aqfi 
by  various  processes,  be  distinctly  exhibited.  If  the  ddl 
has  been  exposed  for  a  short  time  in  the  fire,  the  animal  MU 
to-irill  appear  charred,  and  its  black  ccdour,caiitniladmdi 
the  white  earthy  matter,  will  indicate  the  ammgemcnlflf  tb 
different  strata;  in  the  same  manner  as  the  ivory  and 
of  a  tooth  can  be  distinguished,  trfien  subjeotad  to 
treatment  The  same  satisfactory  results  mtj  be 
by  a  differeat  process.  If  the  shdl  be  steeped  in 
riadcadd,  the  earthy  matter  will  be  dissolved,  and  the  Idv 
of  albumen  will  remain  as  the  frame-work  of  the  cdifiofe 

The  layers  of  growth  may  often  be  distingiiiAwl  en  tbe 
surface  of  the  shell,  in  the  form  of  striae  or  ridgei^  manot 
less  elevated,  but  parallel  to  the  margin  of  the  apertnic. 
Other  inequalities  may  likeip  s  be  observed  on  the  waAotf 
at  right  angles  to  the  layers  of  growth,  such  as  iidge% 
knobs,  and  s[nnes.  These  last  derive  their  origin  fioa  tk 
inequalities  of  the  skin  on  which  they  have  been  moaHwl 

In  some  univalve  shells,  the  layers  ci  growth,  paiilH  ft> 
the  opening  cannot  be  discerned ;  when  exposed  in  die 
fire,  there  is  little  darkening  of  colour;  and  when  disnlvei 
in  adds,  but  a  feeble  trace  of  animal  matter  ranaiaSi  b 
the  fire,  these  shells  crack  in  various  directiona,  but  exbibii 
no  trace  of  a  scaly  structure.  By  carefiil  managesMSl 
with  the  file,  the  shell  may  be  separated  into  a  oetfnl 
layer  contiguous  to  the  skin,  and  a  periphoral  layer^  both 
amilar  in  structure,  thou^  fiequently  differing  in  ookNir. 
The  shells  exhibiting  such  characters  have  been  tenned 
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-PorceBaneous^  from  their  dense  structure,  and  the  fine  po- 
Ibh  which  their  surface  presents.  The  formation  of  shells 
of  this  kind  must  take  place  in  a  different  manner  from 
those  of  the  first  kind  which  we  have  noticed. 

If  we  attend  to  the  form  of  a  young  shell  belonging  to 
the  genus  Cypraea  of  Limkaus,  we  may  perceive  that  an 
addition  of  shelly  matter  to  the  margin  of  the  aperture,  in 
the  manner  in  which  it  is  applied  in  other  shells,  would  not 
cnlaige  the  cavity,  but  comjdetely  dose  the  aperture.  The 
of  the  shell  (accompanied  with  a  corresponding  in- 
of  its  inhabitant),  must  take  place,  therefcnre,  other 
bjr  absofptbn  of  the  accumulated  shelly  matter  of  the  mautb, 
and  an  elongation  in  the  direction  of  the  greatest  curvature 
cff  the  shell ;  or  the  old  shdl  must  be  thrown  off,  and  a  new 
one  produced,  suited  to  the  siaeof  the  animal  The  former 
auppositioo  has  not  been  entertained,  the  latter  is  now  gene- 
nUy  recoved  by  naturalists.  The  inner  coat  of  such  shells 
ifipears  to  be  a  transudation  from  the  body  of  the  animal, 
and  the  outer  one  to  be  laid  on  the  surface  by  tlie  loose  r^ 
-fleeted  lobes  of  the  cloak.  In  many  other  sheUs,  portions 
of  matter,  more  compact  than  the  other  parts,  may  be  ob- 
•erved  spread  on  the  pillar,  and  i^pplied  to  die  maigin  of 
the  mouth  by  a  similar  process.  Mr  Platt,  in  support  of 
Ssauxdk'^s  opinion,  that  shells  arc  formed  by  juxtaposition, 
ifpunst  the  objections  of  Mr  Poufart  *,  erroneously  consi- 
ders the  different  sizes  of  the  Cyprcse  as  depending  on  the 
^HMJf«*«'  of  the  shdl  increaung  according  to  age,  without 
adbnitting  a  corresponding  increase  of  the  dimensions  of  the 
oontained  ammal,  or  cavity  for  its  reception. 

The  shells  of  the  first  kind  which  we  have  noticed,  from 
beh^  finmed  of  cones  or  layers  applied  to  the  innor  edge  of 
the  margin,  and  extending  beyond  it,  have  an  mbricaUd 
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structure.  Those  oi  the  second  kind,  consbting  of  kfen 
r^ularly  superimposed,  have  consequently  a  UmiimaUi 
structure ;  but  between  the  ^two  kinds  there  are  nunMrm 
intermediate  links,  formed  by  a  combinatioD  of  the  twopRv 


In  some  cases,  the  hard  parts  of  the  skin  are  not  entidsd 
to  the  appellation  of  Shell,  but  may  rather  be  oonndaidai 
HcMtL  Suchare  the  coverings  of  the  mandibles  of  the  Cli- 
tle-fish,  the  branchial  lid  of  the  Aplyaia,  and  the  opcrai- 
lum  of  the  Welk.  The  two  last  appendices,  howeicr, 
though  homy  in  some  spedes  are  shelly  in  others. 

The  poation  of  the  shell,  with  respect  to  the  cunslitiWBt 
layers  of  the  integuments,  exhibits  very  remarkable  it 
ferences.  In  some  it  appears  instead  of  a  cuticle^  or  at  lent 
without  an'  extanal  membrane  investing  it  In  gipmlf 
however,  it  oeeun  betweoi  the  cuticle  and  the  skia;  i 
poation  which  induces  Cuvier  *  to  conaider  it  as  anakjgov 
to  the  mucous  web  ofthevertelxal  animals.  Its  intimate  coi- 
nection  with  the  muscular  system  of  the  animal,  and  tbepO' 
tection  which  it  affords,  seem  adverse  to  sudi  a  concJusioit  In 
many  species  the  testaceous  substance  occurs  in  folds  of  tk 
corium,  or  inserted  in  its  substance.  In  thispositioiiitBem 
acquires  the  solid  texture  which  shdls  exposed,  or  oov end 
only  by  the  cuticle  exhibit  Those  which  are  thus  coa* 
eealed  are  in  general  white ;  those  which  are  more  expoHd 
are  frequently  cc^oured.  The  colouring,  however,  dotf 
not  depend  on  the  direct  exposure  to  the  light,  as  warn 
have  imagined,  for  many  shells  which  are  destitute  of  acti- 
tide  are  white,  while  many  of  those  covered  with  a  dene 
cuticle  are  finely  variegated  beneath. 

Betwem  the  skin  and  the  shell  ndther  vessels  nor  nenci 
have  been  traced ;  and  the  manner  in  which  the  latter  9 

*  Lee  d*AiL  Coinpb  xiv.  11. 
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Wiiedy  forbids  us  lo  cqpect  their  eiirtencft,  Yettheriidl 
■mot  be  conadared  as  dead  mattcT)  so  long  as  it  nnaiis 
I  ctmiectioii  with  the  living  aaiinaL  In  those  animals  in 
Udi  the  shdl  is  external,  there  aie  muscles  which  oonnaet 
It  ammal  with  its  internal  surface,  and  the  bond  of  umon 
ring  a  substance  sduble  in  water,  the  musde  can  be  de- 
fied by  maceration.  The  analogy  betweea  shdl  and 
lito  is  here  obvious,  although  in  the  one  ease  the  oemiec- 
Ha  between  the  muscle  and  the  bone  is  permanent,  in  the 
liar,  between  the  musde  and  shell,  temporary,  or  fteqnsni- 
f  ahanged  during  the  life  of  the  animal.  But  die  vitaiiiy 
Pttie  shdl,  if  I  may  use  the  ezpresaon,  is  demonstrated, 
Isft  Ae  dianges  which  it  undergoes  when  dctariied  from 
K  Jmmal :  The  plates  of  ammal  matter  harden ;  the  cpi- 
|Ma  dries,  cradu,  andfidlsoff;  and  in  miny  oaaea  the 
itars  fiide  or  disappear.    We  confess  oiiiBslvfs  unaUe  lo 

out  the  means  employed  by  the  animal  to  prefant 

dunces  from  taking  place,  by  any  process  simibr  to 
jhaJsliim 

nWlien  the  shelly  covering  consists  of  two  or  more  pieces, 
||f  att  joined  together,  as  the  articulated  bones  in  the  high^ 
IBasBes  of  animals,  by  ligaments.  These^  in  some  cases, 
great  thickness  and  strength,  and,  in  consequence  of 
,  asast  in  the  motion  of  the  difoent  parts. 

the  mullusoous  animak  the  sldn  secretes  a  viscous, 
substance,  differing  according  to  the  msdilim  in 

the  animal  reades,  but  in  all  cases  cakulated  to  re. 
influence.  It  is  prdiably  owing  to  the  liAsieadiig 
ot  tins  secretion,  that  both  the  cutide  and  shdl  ate 
liaskved  from  decompoation.  The  qkin  likeirise  secNtes 
ilfedloiiring  matter  by  whidi  the  shdls  are  variegated. 
^IfffimdB  from  which  it  proceeds  vary  mnch  in  fUAretit 
idMlnals,  and  even  in  the  same  individual  in  diftrsnt 
of  growth. 
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The  characters  fumished  by  the  elun  and  its  app 
are  extensively  employed  in  the  systematical  arrangOMiit 
of  molluscous  animals.  Nearly  all  those  characters  iMA 
distinguish  the  spedes,  and  many  of  those  on  which  gens* 
ra  are  established,  are  derived  from  the  form  of  the  AtHf 
the  tentacuk,  or  the  colour.  This  last  character^  howew, 
isone  on  whidi  little  dependence  should  be  placed. 

There  b  nothing  peculiar  in  the  muscular  igHem  dliim 
class  of  animals.  Where  the  muscles  are  inserted  in  th 
skin,  as  is  usually  the  case,  that  organ  is  in  some  caia 
strengthened  by  condensed  cellular  substance,  and  even  ae* 
quires  a  coriaceous  density. 

Molluscous  animals  preserve  themselves  in  a  state  of  m^ 
chiefly  by  suction  and  cemoitation.  The  organ  whidi  aeb 
as  m  sucker,  is  in  some  cases  ample,  soft,  and  muactikr»  0 
the  ibot  of  the  snail,  while  in  others  it  is  compound,  od 
strengthened  internally  by  hard  parts,  as  in  the  arms  of  (k 
cuttle  fish.  The  force  with  which  some  animals  adhere  ii 
very  considerable,  and  is  strikingly  displayed,  for  eiasopk^ 
when  we  attempt  to  detach  a  limpet  frcHn  the  rock. 

The  rest,  which  is  maintained  by  cementation,  in  sane 
cases  depends  on  a  glairy  secretion,  wUch  glues  the  hAj 
of  the  animal  to  the  substance  to  which  it  is  disposed  to  be 
attached.  By  such  an  expedient,  the  shells  of  snails  adhot 
to  rocks,  stones,  and  plants.     It  is  probable  that  die  bi- 
valve shells  of  the  genus  Cyclas,  which  readily  adhere  to 
the  ^e  of  a  glass,  secure  thdr  temporary  attachment  bj 
means  of  their  glutinous  cuticle.     In  other  animals  thrtab 
are  produced  (termed  a  Byssiui)  fix>m  particular  glaods 
and  while  one  extremity  is  glued  to  the  rock,  the  other  r^ 
mains  in  connection  with  the  animal.    But  there  is  an  it- 
tachment  mcMe  durable  than  any  of  these,  whicb  takes 
place  in  some  shells,  they  bdng  cemented  to  rocks  or  stoMi 
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vf  calcareous  matter,  and  retained  in  the  same  position  dur- 
^g  the  whole  term  of  their  existence. 

The  locomotive  powers  of  the  mdlusca  are  confined  to 
Evecfniig  and  swimming.  The  former  action  is  performed 
by  alternate  contracdon  and  relaxaUon  of  the  foot,  or  mus- 
Bular  expansion,  which  serves  as  a  sucker,  and  is  analogous 
to  the  motion  of  serpents.  The  motion  of  swimming  is 
OKCUted  either  by  the  serpentine  undulations  of  the  foot  and 
the  body,  or  by  the  action  of  tentacula,  or  expanded  por- 
laoDS  of  the  integuments*  Many  species  are  aided  in  swim^ 
oaang^  by  being  able  to  vary  the  spedfic  gravity  of  their 
body  at  pleasure,  and  either  rise  or  sink  in  the  water  as 
ckcumstances  may  require.  In  some,  as  the  Janthina, 
tfaerejis  a  cellular  organ  peculiarly  destined  ibr  t&is  pur« 
poae,  which  may  be  r^arded  as  in  some  measure  analogous 
lo  the  air-bladder  of  fishes.  In  all  these  exertions  thar 
pngress  is  proverbially  slow.  Some  bivalve  shells  have  the 
power  of  leaping  or  shifting  their  position  by  a  sudden 
|flrk»  produced  by  shutUng  the  valves  rapidly.  This  is 
itrikingly  displayed  in  the  common  Scallop,  and  b  less  per« 
Esctly  exhilnted  in  the  river  mussels.  In  a  few  instances, 
Bipeeially  among  the  slugs,  a  thread  is  formed  of  the  vis. 
90U8  secretion  of  the  skin,  by  which  the  animal  is  enabled 
to  suspend  itself  in  the  air  from  the  branches  of  trees. 

Although  the  progresave  motions  of  molluscous  animals 
ire  comparatively  slow,  the  other  muscular  actions  are  exe> 
mted  with  ordinary  rapidity.  The  irritability  of  some 
parts,  as  the  tentacula  and  branchis,  is  so  great,  that  the 
pfotecUng  movements  are  executed  almost  instantaneously, 
md  the  organs  are  contracted  or  withdrawn  into  the  body. 
But  these  rapd  exertions  are  only  called  forth  in  the  mo- 
nents  of  danger. 

The  characters  furnished  by  the  muscular  system,  are  of 
jreat  value  in  the  discrimination  of  q)ecics,  and  in  the  con- 
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stmction  of  genera  and  higher  diyiaions.  Thej  me  iad* 
mately  connected  with  the  halnts  of  the  animal,  and  mutiti 
the  attentive  examination  of  the  philosophical  nafnTaKirti 

In  the  molluscous  animals  the  nervoui  ^Hem  is  )m 
complicated  in  its  structure  than  in  the  hi^^er  dMBC%  ail 
the  brain  is  not  restricted  in  its  poation  to  the  head.  TIa 
whole  nervous  system  appears  in  the  fcmn  of  guifjammA 
filaments.  The  principal  ganglkm,  or  the  one  lo  lAoAk  dK 
term  Brain  b  usually  applied,  is  seated  ahipve  the  gnUlt 
or  entrance  to  the  stomach.  It  sends  out  nerves  to  dK 
parts  about  the  mouth,  the  ti^tactila,  and  the  eyeSb  b 
may  be  considered  as  analogous  to  the  ooehrum  af  tb 
vertebn^  animals.  From  this  ganglion  proceed  two  fll^ 
ments,  one  on  each  mde,  which  in  their  descent  indoat^hi 
gullet,  and  unite  underneath  to  fonn  a  second  gaqgBia 
From  this  last,  which  has  been  compared  to  the  ocwU 
lum,  numerous  filaments  are  likewise  distributed  to  tb 
parts  around  the  mouth,  and  to  the  other  rep<»s  of  da 
body.  These  filaments  in  some  cases  again  unite,  and  te 
subordinate  ganglia.  In  many  cases  the  brain  and  ffOI^ 
are  of  a  reddish  colour,  and  granulated  structure;  wfaik 
the  nerves  which  issue  from  them  are  white  and  nnifaPi 
as  in  the  genus  Aplysia.  The  covering  of  the  first  gsi- 
glion,  which  is  analogous  to  the  dura  maUr^  does  not  sp- 
here to  it  closely,  but  leaves  a  space  fiOed  with  loose  ceila- 
lar  matter.  The  tunics  of  the  nerves  are  equally  detadifii; 
and  as  they  can  be  inflated  or  injected  readily,  som^  Ytitt 
been  led  to  suppose  that  the  nerves  were  hoUow,  andodM» 
that  the  tunics  were  the  vessels  of  the  lymphatic  ajsteo^ 

The  organs  of  perception  common  to  the  Ugher  dafles 
of  animals,  do  not  all  exist  in  an  obvious  manner  anmgte 
moUusca.  The*touA,  that  universal  sense,  is  here  diqpla^ 
in  many  cases  ivith  great  delicacy;  and  the  tipntacmla,  and  the 
pther  cuticular  elongations  which  we  have  already  refiened 
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iH  eontiibute  to  augmenl  its  ramiroes.  The  weme  ci  iigld 
i  by  DD  means  uniTersally  enjoyed  by  the  inhabitants  of 
his  class.  In  a  few  species,  the  eye  is  oonstnicted  on  the 
ilanof  the  same  organ  in  the  vertdbral  animals.  Ingene- 
vly  howerer,  it  appears  only  as  a  black  pmnt,  the  peculiar 
inctions  of  which  can  only  be  inferred  from  analogy.  In 
MBByanimalsthereisno  traceof  aneye,  consequoitly  they 
Mmot  possess  that  varied  information  which  the  higher 
■nnals  derive  from  that  organ.  Where  eyes  exist  in  this 
dasa»  they  are  uniformly  two  in  number.  In  one  tribe  on-* 
y,  namdy  the  cuttle-fish,  the  rudimoits  of  the  organs  of  Amt. 
■^  have  been  detected.  The  organs  adapted  to  imettmg 
samiot  be  exhibited,  but  the  existence  of  the  sense  is  de- 
■Kmslnited  by  the  &dlity  with  whidi  they  discover  suitaUe 
body  iHien  placed  within  thar  reach.  The  sense  of  iatU 
exists,  but  it  is  difficult  to  pcnnt  out  the  particular  parts  oi 
die  mouth  fitted  for  its  readence.  As  they,  however,  sdect 
particular  articles  of  food  in  preference  to  others,  it  may  be 
Donduded  that  taste  regulates  the  chcHce. 

In  the  classification  of  the  moUusca,  the  characters  fur- 
■Uied  by  the  nervous  system,  from  the  difficulty  of  thor 
detection  and  exhibition,  have  never  come  into  use.  But 
dioae  furnished  by  the  organs  of  perception  are  highly  pris- 
ed. Of  these,  the  eye  is  the  most  obvious  and  constant 
It  varies  in  posidon  in  diffiexent  species ;  but,  among  indi- 
viduals  of  the  same  species  its  characters  are  constant 
-  In  the  cutaneous,  muscular,  ai)d  nervous  systems,  traces 
of  a  general  plan  may  be  observed,  according  to  which  they 
hacve  been  omstructed  in  the  difierent  tribes.  In  the  or- 
gans which  remain  to  be  considered,  there  is  less  uniformi- 
ty of  structure,  each  family,  almost,  being  oonsUiicted  ac- 
cording to  a  model  of  its  own. 

The  time  when  molluscous  animals  feed  lias  not  been  care- 
fully attendeil  to.     Those  which  live  in  the  walcr  arc  be- 
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yond  the  reach  of  accurate  observidcn.  Thoie  that  n» 
side  on  land  usually  shun  the  light,  and  creep  fixth  in  the 
evenings  to  oonunit  their  d^redationa.  During  wanBf  diy 
weather,  they  stir  not  from  their  holes. 

The  aninuda  under  ccmaderation,  feed  equally  on  dv 
pnxiucts  of  the  vegetable  and  aninud  kingdom*  ^Dmmi 
which  are  phf^tivorous  Bffpear  to  prefer  fiving  iiiyfaMii^ 
and  refuse  to  eat  those  whidi  are  dried.  We  are  not  aMM 
that  putrid  vegetable  inatter  is  consumed  by  thens  at 
though  many  of  the  snails  and  slugs  are  found  under  palni 
leaves  and  decayed  wood.  In  these  jdaoea^  there  ia  sUler 
from  the  sun,  together  with  dampness,  so  that  it  is  dUkak 
to  determine^  whether  they  sojourn  in  an  agieeaihle  4Mt 
Ung,  or  a  wdL«tored  larder.  Those  mcdlusca  wfaidi  m 
eomivormUf  prey  on  minute  ammals  in  a  living  atate^aai 
many  of  them  greedily  attack  putrid  matter. 

The  means  employed  to  bring  the  food  within  the  nmk 
of  the  organs  of  d^lutition,  are  exceedingly  intemtiq;^ 
both  on  account  of  their  variety  and  success.  Some  SR 
provided  with  tentacula  for  securing  their  prey,  and  on- 
veying  it  to  their  mouth,  as  the  cuttle-fish ;  others  protmdi 
a  lengthened  proboscis,  or  an  extended  lip  or  tongue^  mi 
thus  bring  thrir  food  into  the  mouth.  By  many,  bowevOf 
which  are  fixed  to  the  same  qpot  during  the  oontiniuBioe  sf 
existence,  <nr  only  capable  of  very  limited  locomotive  powtf^ 
successful  efforts  are  made  to  excite  curroits  in  the  wato^ 
whereby  fredi  portions  of  it  are  brought  in  contact  widi 
the  mouth,  and  its  animal  or  v^etable  contenta  aepanladL 
Where  part  only  of  any  kind  of  food  is  taken  into  ihs 
mouth  at  once,  the  lips  are  possessed  of  suflSdent 
to  cut  off  the  requisite  pcxtions,  or  there  are  oomeoua 
dibles  to  perform  the  office. 

In  the  mouth,  there  is  scarcely  any  process  perfimied 
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—kigotiB  tothat  of  magticatkw^  in  the  higher  ordcrg  of  mi. 
mah.  When  the  food  is  in  the  mouth,  or  entering  into  the 
pilkt,  it  is  mixed  with  nliva,  ai  in  the  more  perfect  ani- 
Mda.  The  mUvofry  glamds  in  which  it  is  secreted,  are  in 
[eneral  of  considerable  size,  divided  into  kbes^  and,  in 
osne  oases,  separated  into  distinct  masses.  In  many  spa- 
aealiie  existence  of  a  gullet  is  doubtful,  as  the  SooA  seems 
oranier  the  stomach  immediatdy ;  while,  in  others,  there 
a  m  portion  of  the  intestinal  canal  trfiich  has  some  daim  to 
1m  denomination. 

^nie  stomach,  in  many  instancps,  is  memhranaceous,  and 
»i  scarcely  be  distinguished  from  the  renudmng  portion  of 
ha  intestinal  canaL  In  some  cases,  however,  it  is  strong  and 
"— ^■'^^•^  like  the  gizzard  of  a  bird,  and  even  fortified  with 
DomeoDs  knobs  for  the  reduction  of  hard  substances.  In 
mne  qiecies,  the  stomadi  opens  laterally  into  the  pylorus, 
md,  in  a  few  instances,  possesses  a  spiral  ocBcum  attadied 
lo  it- 
Hie  lin^  is  usually  of  large  dimennons,  and  seated  ckiae 
to  the  stomach,'  which  it,  in  many  cases,  envelopes.  It  is 
dinded  into  numerous  lobes,  and  receives  numerous  blood« 
aessels.  There  is,  however,  nothing  analogous  to  the  vena 
poriarum  of  quadrupeds.  The  Ink  is  poured,  in  some,  into 
the  stomadi,  and,  in  others,  into  the  pyloric  extremity  of 
the  intestine  by  different  openings.  There  is  no  gall- 
Uadder. 

There  is  no  division  of  the  canal  into  small  and  large  in- 
testines, as  in  the  higher  classes ;  or  rather,  among  the  md- 
loaca,  the  relative  size  of  the  different  parts  is  reversed. 
Here  the  pyloric  extremity  is  usually  the  largest,  while  the 
anal  is  more  slender.  The  intestine,  as  in  fishes,  is  short  in 
pn^xirtion  to  the  length  of  the  body,  and,  in  its  course,  is 
sulgect  to  few  turns.     The  anus  is,  in  some,  placed  on  one 
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nde  of  the  body ;  in  others,  it  is  temunal,  while,  in  afcv, 
it  opens  on  the  back. 

The  digestive  system  i^  thus  more  simple  in  its  stmeliBe 
than  in  the  higher  classes  It  possesses  ndther  paocmi^ 
q>leen,  nor  mesentery.  The  calls  of  hunger  are  cAa  tf 
distant  intorvals,  and  the  power  of  abstinence  is  great 

The  characters  ftimished  by  the  digestive  syMm  m 
extensively  used  in  the  inferior  diviaons  of  moUusoousfli- 
mals.  The  form  of  the  lips,  the  poation  of  the  moodiari 
anus,  and  the  structure  of  the  stomach,  deaerve  to  bail* 
tentively  conadered,  as  indicating  the  habits  of  die  ^ 
cies. 

CHreulaHng  Sjfstem.'^The  process  by  which  the  hoik 
converted  into  chyle,  has  not  been  satisfactority  tneed|iw 
has  the  existence  of  lacteals  for  the  absorptioQ  of  the  dgfc 
been  demonstrated  In  this  class  of  animals^  the  100 
seem  to  perform  the  offices  both  of  lacteals  and  lymphstiWi 
The  blood  is  white,  or  rather  of  a  bluish  colour.  Itsn^ 
chanical  and  chemical  constitution  yet  remains  to  be  bm^ 
tigated. 

The  circulating  system  of  molluscous  animals^  exUAi 
very  remarkable  differences  in  the  different  classes.  laaB 
of  them,  however,  there  is  a  systemic  ventride;  but  Ae 
other  parts  of  the  heart  are  not  of  constant  occurranoe. 

The  circulating  system  furnishes  few  diaracttrs  wkkh 
can  be  employed  in  systematical  arrangemants.    The  slnv- 
ture  of  the  systemic  and  pulmonary  vessels  does  not  appev 
to  be  co-ordinate  with  any  particular  plan  of  external  coa- 
figuration  and  manner,  as  we  see  in  the  case  of  the  ptaD> 
poda  and  gasteropoda.    In  these,  the  organs  of  ctradafioa 
are  very  much  alike,  while  the  external  forma  exlubit  voy 
obvious  differences. 

The  molluscous  animals  which  respire  by  means  of  iifi^ 
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le  few  in  number,  and  form  a  very  natural  tribe,  which 
3iiTiBR  has  termed  gatteropodes  puhnones.  In  them,  the 
lespiraUny  organ  is  simple,  consisting  of  a  angle  cavity,  on 
lie  walls  of  which  the  extremities  of  the  pubnonary  artery 
He  qpread.  This  cavity  communicates  externally  by  an 
qperture  which  the  animal  can  open  at  shut  at  pkasoie. 

The  mollusca  which  breathe  by  means  of  gills,  exhibit 
fCfy  remarkable  differences,  in  thor  number,  structure, 
ind  podtion.  In  some  cases,  there  is  a  rangle  cavity  com- 
Bnmicating  by  an  aperture,  through  which  the  water  enters. 
Tlie  walls  of  this  cavity  exhibit  an  uneven  surfiure,  dispos* 
cd  in  ridges,  which  are  the  gills,  and  on  which  the  pulmo- 
me  artery  is  expanded.  This  structure  exhibits  itself  in 
die  Gasteropoda  pectini-branchia.  In  many  cases  the  ^lls, 
dioagh  seated  in  a  cavity,  like  the  former,  and  equally  ex- 
poaed  to  the  contact  of  the  surrounding  element,  are  two 
ill  number,  one  on  each  side,  as  in  the  Cephalopoda.  In 
the  Bivalvia,  they  are  four  in  number,  two  on  each  side 
fike  leaves,  and  extend  the  whole  length  of  the  body. 
In  these,  the  water  is  admitted  at  the  pleasure  of  the  ani- 
naL 

The  gills  of  other  mollusca  are  seated^extemally,  and 
coiinst  dther  of  arborescent  productions,  or  simple  cuticu- 
knr  dongations,  within  which  the  pulmonary  artery  tennis 
Mrtes.  In  some  of  these,  as  the  Pteropoda,  the  brandiial 
waibee  is  constantly  exposed  to  the  action  of  the  surround- 
ing water ;  while  in  others,  the  cuticular  expansions,  which 
ware  analogous  to  g^s,  are  retractile  at  the  will  of  the  ani- 
maL 

By  means  of  the  characters  furnished  by  the  circulating 
and  respiratory  systems,  the  molluscous  animals  may  be 
dErided  into  several  distinct  classes.  But  as  we  shall  em- 
(doy  these  characters  in  the  construction  of  the  different 
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divisions  to  be  employed,  it  is  unnecessary, in  this  phce^to 
enter  into  th^  details. 

Peculiar  secretions.^-^The  molluscous  animals  are  oon* 
adered  as  destitute  of  organs  for  the  produdioQ  of  uiinei 
but  they  possess  various  organs  for  the  secretion  of  peculi- 
ar fluids  or  solids,  some  of  which  are  useful  in  the  artSi 

The  coloured  fluid,  which  is  secreted  by  the  Cepbakpo- 
da  and  some  of  the  aquatic  gasteropoda,  appears  to  oontft 
chiefly  of  a  peculiar  mucus,  united  to  a  pigment,  the  p»> 
perties  of  which  have  not  been  suflSciently  investigitfli 
The  animals  which  fiimish  this  secretion,  eject  it  whoiii 
danger  or  irritated,  and  thus  envelope  themselves  inadak 
doud,  and  elude  the  pursuit  of  their  foes.  A  milky 
tion  is  poured  fnlh  over  the  surfSeu^e  of  the  sldn  i£\ 
slugs  when  irritated.  Other  coloured  secretions  may  Ek^ 
wise  be  detected  in  the  mollusca,  to  which  we  shall  afitf- 
wards  advort  The  threadlike  secretions,  termed  a  tgmif 
with  which  some  mollusoous  animals,  especially  amoi^  the 
Conchifera,  fix  themselves  to  other  bodies,  i^pear  toied 
an  albuminous  nature.  A  few  species  in  this  division  ksTe 
the  power  of  secreting  a  luminous  fluid.  Its  nature,  sod 
the  organs  in  which  it  is  elaborated,  have  not  been  inres- 
tigated.  It  is  ph)bable  that  some  animals,  as  those  which 
have  the  faculty  of  raising  or  lowering  themselves  in  the 
water,  have  likewise  the  power  of  secreting  air  into  that 
organs  which  contribute  to  thdr  buoyancy. 

Morbid  secretions  likewise  occur  among  the  animals  of 
this  division,  diiefly,  however,  among  the  Conchifera.  The 
most  important  of  these  arepearlsy  so  much  prized  as  ociMp 
ments  of  dress. 

The  organs  of  generation,  which  will  be  noticed  afio^ 
wards  in  detail,  furnish  many  important  characters  ibr  das^ 
sification.     The  external  openings  are  those  which  are  de- 
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feeled  with  the  greatest  facility,  but  the  structure  of  the  in- 
lornal  organs  exhibits  more  varied  and  discriminating  mariu. 

Condition  of  the  ifbZ&Mca.— Molluscous  animals,  in  re- 
ference to  th^  condition,  are  divided,  according  to  the  fli« 
toation  in  which  they  reside,  into  three  groups,  which  may 
be  termed  terrestrial,  fluviatile,  and  marine.  Those  that 
iidiabit  the  land  beloi^  exclusively  to  the  gasteropoda. 
Among  these,  some  prefer  open  pastures,  otheta  the 
Tubtnsh  of  old  walls,  while  not  a  few  rende  in  woods  or 
among  dead  leaves  and  putrid  plants.  All  the  animak  of 
Ais  group  respire  by  means  of  a  pulmonary  cavity. 

The  fluviatUe  moUusca,  or  such  as  reside  in  ftesh  waters, 
include  not  only  many  gasteropodous  genera,  bat  likewise 
m  tew  beloiq^ing  to  the  Conchifera.  Among  these,  some 
lireathe  air  by  means  of  a  pulmonary  cavity,  and  come  to 
die  surface  to  respire.  Such  q)ecies  frequent  the  mate 
AaDow  ponds  and  lakes.  Othen,  respiring  by  means  of 
gills,  are  less  dependent  on  the  dudlowness  of  the  water, 
and  consequently  reside  in  different  depths. 

The  marine  mdlusca  include  genera  of  all  the  classes. 
Some  burrow  in  the  sand,  or  adhere  to  the  rodcs  which  are 
left  dry  by  the  receding  tide.  These  are  termed  litioral 
species.  Others,  however,  which  have  been  denominated 
pelagic^  reside  in  the  deep,  and  are  seldom  obtained  but  by 
dredging,  or  when  thrown  ashore  during  storms. 

The  effect  of  temperature  in  rq;ulating  the  distribution 
of  molluscous  animals,  has  not  been  investigated  with  any 
d^ree  of  care  or  success.  Over  the  terrestrial  and  fluvia- 
tile species,  it  probably  exercises  a  very  powerful  oontroul, 
greatly  limiting  thdr  geographical  range.  In  proof  of  this, 
it  may  be  stated,  that  the  south  of  France  possesses  several 
gpmes  not  to  be  found  in  England,  while  in  England, 
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there  area  few  whidi  have  not  been  detected  in  SedlkiL 
But,  among  the  marine  mollusca,  the  influence  of  d&atk 
is  not  felt  in  the  same  d^ree.    Living  in  an  element,  Ae 
bulk  and  motions  of  which  guard  it  equally  fiom  the  a- 
tremes  of  heat  or  cold,  these  animals^  like  the  8ea>  weeds,  hue 
a  very  extensive  latitudinal  and  longitudinal  range.    Thfli^ 
some  are  commcm  to  Greenland  and  the  Mediterrsfiiij 
others  to  Britain  and  the  West  Indies.  The  moUusca  of  lb 
tropical  seas,  however,  difler  widely  asa  w)iple  fromthoietf 
the  temperate  regions.     S<xne  of  the  forms  appear  to  k 
peculiar  to  warm  r^gkms,  and,  in  general,  the  intcutf  of 
odour  decreases  as  we  approach  the  poles.    But  as  Aov 
have  been  few  cultivators  <^  this  branch  of  science,  thegBP* 
graphical  distribution  of  the  spedes  has  been  b|it  inptf* 
fectly  explored.     Few  parts  of  either  England  or  Scot* 
land  have  bemi  surveyed  by  the  eye  of  the  hdmintfaob* 
gist,  so  that  many  species,  the  range  of  which  is  cauUeai 
as  limited,  may  soon  be  foUnd  to  be  extensive. 

If  the  observations  are  few  and  imperfect,  which  hive 
b^en  made  on  the  influence  of  temperature,  in  r^;uladif 
the  phyacal  distribution  of  mollusca,  we  are  still  in  greiltf 
ignorance  with  r^ard  to  the  power  of  habit     In  the  flfleU 
rocks,  the  relics  of  marine  and  fluviatile  mollusca  are  fbuiid 
mixed  in  the  same  bed.     This  circumstance  gave  rise  to 
the  inquiry,  how  far  the  mollusca  of  fresh  water  can  be  hs- 
bituated  to  sea-water,  and  vice  versa.    In  the  aooomt  oC 
the  proceedings  of  the  National  Institute  of  France,  fir  the 
year  1816,  it  is  stated,  that  M.  Beuchakt,  profesnr  at 
MarseiUes,  has  directed  his  attrition  to  this  sulgect.    He 
found,  that  all  these  animals  die  immediately,  if  we  widdfii* 
ly  change  their  place  of  abode ;  but  that,  if  we  graduaDy 
increase  the  proportion  of  salt  in  the  water  for  the  one  set, 
and  diminish  it  for  the  other  set,  we  can,  in  general,  ac- 
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cuatoin  them  to  live  in  a  kind  of  wa    *  which  is  not  n&tund  to 
them.  He  found,  however,  M    !  irhich  resisted  these 

■ttempts,  and  which  could  not  b       my      e      on  in  the  q 
Btjr  of  the  water  in  which  th  y  .    ! 

Bdenoe  can  be  placed  in  the  ac  r  of  these  r      its,  it 

wmdi  be  derirable  that  the  expe  s  were  re  i 

rvied  by  other  observers.  There  are,        ed,  n  es 

of  error  to  be  guarded  against.    W    n  we  ci  i 

ftom  fresh  to  salt  water,  or  from  salt  water  to  ^  ,  we 
■nut  necessarily  derange  their  motions,  by  compelling  t  m 
to  reside  in  a  medium  of  a  different  degree  of  dennty  fri 
the  one  in  which  they  have  been  accustomed  to  dwell,  1 
to  whidi  the  arrangement  of  the  different  parts  of  the  body 
ii  adapted.  By  such  a  change  of  place,  it  would  be  cBffi- 
cak  for  those  which  breathe  air  to  come  to  the  sur&oe,  and 
ifatcend  again  in  their  new  situation.  In  those  with  gills, 
the  application  of  a  new  kind  of  fluid  to  the  surface  of  such 
Micate  organs,  would  connderaUy  influence  the  function 
if  leqpiration.  The  change  of  mtuation  would  likewise  be 
■eoompanied  by  a  corresponding  change  of  food,  and  con- 
lequently,  not  merely  the  organs  of  locomotion  and  respira- 
tion, but  like¥a8e  those  of  digestion,  would  suffSer  a  derange- 
ment in  their  operations.  We  know  that  the  power  of  suf- 
firing  in  the  animals  of  this  class  is  very  great,  tod  that 
they  survive,  though  sadly  mutilated.  Some  of  the  snails 
will  live  in  a  quiescent  state  for  years,  without  food,  and 
ilmost  without  air.  Unless,  therefore,  the  animals  subject- 
ed to  these  experiments  of  a  change  of  situation,  have  l)een 
observed  to  thrive  on  the  food  which  it  spontaneously  yields, 
to  execute  their  accustomed  motions,  and  above  all,  to  pro- 
pagate their  kind,  we  shall  be  disposed  to  conclude,  that 
patient  suffering  has  been  mistaken  for  health,  and  vivaci* 
>usiiess  for  the  power  of  accomnKxlation. 

VOl  .II.  D  d 
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Mplhv90ou9  animals  divide;. theoifelYes  into  tw^^gfftt 
diyisiqnsy  distinguished  from  £ad^  jotiier  by  wdl  dcfineid 
d^acters..    In  the  first,  the  presence  of  a  head  maf  he 
recognised,  together  wUh  eyes  and  i^en  ear%  .in,  aomr  ef 
th^  groups.     In  the  other,  containing  anmals  mu^.loi 
perfect  in  their  organization,  there  is  no  head,  nor  witigw 
of  eyes  or  ears  in  any  of  the  groups.  ThafiDimef, Jhaige 
been  tenned  Mcihaca  cephala^  the  latter  MoOuKa-  ncyHtf 
2ti.    This  arrangement  was  first  emj^ycd  hjf  the  iij^liat 
ed  CuviEB,  and  afterwards  by  Lamabx,  and  odnfK-  bk>- 
dern  systematical  writers.    In  the  last. work  qf.^tha  ffOKf^ 
naturalist,  this  method  is  departed  from,  andaiX;0rd9iie 
now  constituted  of  equal  rank»  instead  of  being  placed  fob- 
ordinate  to  the  two  .primary  divisions,  under  which,  ,aol- 
withjstandingy  they  can.be  suitably  distributed. 

Division  I. 
MOLLUSCA  CEPHALA. 

Head  distinct  from  the  body,  bearing  the  lips  or  jews. 

The  head,  or  the  anterior  part  of  the  body  on  wMeli 
zoologists  have  bestowed  that  denomination,  possesses  more 
or  less  freedom  of  motion,  and,  on  the  dorsal  aspect,  sup 
ports  either  tentacula  or  eyes,  frequently  both.     The  ffli- 
inals  of  this  division  exhibit  so  many  modifications  of  fim 
and  structure,  in  all  the  scries  of  organs,  that  the  poatife 
characters  which  they  possess  in  common  are  few  in  nma- 
ber.     They  easily  admit,  therefore,  of  subdiviaon  intoo- 
ferior  groups,  which  exhibit  well  marked  characters  of  &- 
tinction.     Two  of  these  groups  occupy  a  primary  rank, 
the  others  being  included  under  them  as  subordinate  lee- 
tions.      The  animals  of  the  first  of  these  groups  are 
all  inhabitants  of  the  water,  and  execute  thdr  progreflim 
motion  through  that  element  by  organs  fitted  for  swimming. 
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T^y  are  destitute  of  any  ventral  disc  on  which  to  crawi. 
Thoae  of  the  seocxid  group^  including  as  well  animals  which 
inluibit  the  land,  as  thope  y^hkh  live  in  fresh  water  or  in 
the  sea,  executeprogresnve  molicm  by  ^otieans  of  crawling 
'tiapg  the  sqrfiioe  of  objects,  the  body  resting  on  a  ventral 
diaci  leaned  a  foot. 

Section  I.'^Natantu. 

OfgtM$  ^progreirive  vtotion  ^fitted  Jbr  nrimming. 

The  organs  of  motion  are  situate  near  the  anterior  ex- 
tKoky  of  the  body,  and  consist  dther  of  flexible  tentacula 
or  Boembranaceous  expansions.  All  the  qpecaes  rende  in 
die  sea.  They  are  nearly  of  the  sune  specific  gravity 
with  the  surrounding  fluid  iq  which  they  float  about, 
having  their  modons  in  a  great  measure  regulated  by  its 
dianges.  It  is  however  probable,  that,  by  means  of  some 
eontractile  movements,  diey  are  cafMble  of  varying  their 
density,  and  of  rising  or  sinking  in  the  water.  They 
awifn  slowly,  even  with  thdur  utmost  efforts.  M.  Cuvisa 
dhstributed  the  animals  of  this  subdivision  into  two 
which  he  has  termed  Cefhdhpoda  and  Pieropoda. 

Class  1.— -Cephalopoda. 

in  the  form  of  tentacula,  surrounding  the  mouth, 
cephalopoda,  in  reference  to  th&r  external  a[qpcar- 
nay  be  regarded  as  consisting  <^  two  parts ;  the 
tome  or  sac,  whidi  contains  the  viscera,and  the  head,  sur- 
mmded  by  the  tentacula.  The  sac  is,  in  some  species,  in 
the  form  of  a  purse,  destitute  of  any  iqppendages,  while  in 
dhefs,  it  exhibits  fin-hke  expanaons.  It  varies  oonsider- 
ahly  in  its  conastenoe :  in  scnne,  it  is  strengthened  on  the 
hmck  internally,  by  corneous  ribs  or  testaceous  plates,  and 
in  others,  it  is  protected  externally  by  spiral  shdls.     In 

D  d  S 
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some  species,  it  is  connected  with  the  head  by  an  inttivui* 
ing  space,  which  may  be  regarded  as  a  neck,  butinolbaii 
the  tunic  and  head  are  continuous  bdiind.  In  all^  k  d- 
hibits,  after  death,  great  changes  of  odaar. 

On  the  summit  of  the  head  there  is  a  flattened  dkc,  ii 
the  centre  of  which  is  seated  the  mouth.  Round  the  MP> 
gin  of  this  oral  disc,  which  is  strengthened  by  a  bandof 
muscular  fibres,  are  placed  the  amns  at  ti*ntanihi.  Be* 
yond  this  circle  of  arms,  in  some  species,  there  are  Amtd 
two  organs,  larger  in  thdr  dimenaons  than  the  arma,  irindi 
may  be  denominated  Jeei.  Both  the  arms  and  feet  m 
covered  on  their  central  aspect  with  numerous  sudun^  ky 
which  they  are  enabled  to  attadi  themselves  to  difllml 
bodies,  and  to  sme  th^  prey ;  and  in  their  axia|y  bodii 
nerve  and  artery  may  be  observed.  These  anas  and  kdi 
are  capable  of  being  moved,  at  the  will  of  the  animal,  is 
every  direction,  and  are  the  organs  by  vdikh  piugiwiw 
motion  is  performed.  In  the  space  between  the  head  mi 
tunic  in  front,  there  is  an  opening  orjuimd  with  a  pnjK^ 
ing  aperture.  This  funnel  opens  into  the  cavity  of  these, 
and  serves  both  to  convey  water  to  the  gills,  and  to  007 
off  the  different  excreted  matters. 

The  bndn  in  the  cephalopoda  is  contained  in  an  irr^ 
lar  hollow  ring,  in  the  cartilaginous  border  of  the  onl  dak. 
This  cartilage  is  thickest  on  the  dc»^  a^wct,  and 
tiuns  the  parts  which  have  been  denominated 
cerebellum,  the  remaining  part  of  the  canal  being 
with  the  collar,  which   surrounds  the  esophagus.     Tke 
nerves,  which  proceed  directly  from  the  brain  to  the  ptftB 
which  they  are  destined  to  influence,  are  few  in  ninriMr. 
From  the  cerebrum  a  few  small  nerves  issue,  wUdi  gslB 
the  mouth,  and  the  base  of  th^  feetp— while  some  fn^ 
ceed  to  form  ganglia  at  the  mouth,  and  others  supply  the 
feet.     The  cerebellum,  besides  furnishing  the  collar  which 
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the  guUet,  contributes  to  the  forn      on  of  the 
iaige  ganglia  which  supply  the  arms—        op  audi- 

loffy  nerves'— those  for  the  funnel,  the  tu     ,  i        the  ^ 
From  the  axe  of  the  animals,  the  |  of  t 

are  very  distinctly  disjdayed.    The  ai       mn 
hnmcfaes  of  the  nerves  of  the  arms  are  lik<  co 

o«a.    Each  nerve,  at  the  base  of  each  a  t  two 

iiments,  one  to  the  nerve  of  the  arm  on  e    i       e.     In 
tlw  manner  a  chain  of  nerve  i        ro        t      1       of 

the  arm,  probably  calculated  to  e        3  tfa     .  to  1    .        re 
mdily  in  concert     From  t  t  c      ibution  of 

res  to  the  different  parts,  it  ap        »  pro        3  that  the 
of  touch  exists  in  a  tolerably  pe         1         3r.     There 
b  no  proof  of  the  development  of  orj  t      display  of 

the  aeoses  oi  smell  and  taste. 

The  cephalopoda  are  furnished  with  two  eyes,  one  on 
side  of  the  head.     The  external  membrane  on  the  in- 

aide,  which  may  be  compared  to  the  sderoHcOj  differs 
in  many  particulars  from  the  covering  of  the  same  name 
in  the  eyes  of  the  vertebral  animals.  While  it  surrounds 
die  contents  of  the  eye  from  the  entrance  of  the  optic  nerve 
to  the  pupil,,  it  is  greatly  separated  from  the  choroidcs. 
Inmediately  within  its  cavity,  there  is  a  bag,  with  a  pecu- 
liar membranaceous  covering,  which  contuns  numerous 
^andular  bodies,  similar  to  the  milt  of  fishes,  by  which  the 
ejpe  ia  supported,  and  which  probably  act  as  secreting  or- 
gaoa  (although  M.  Cdvieb  could  not  detect  any  excretory 
cnaak),  and  likewise  an  expansion  or  ganglion  of  the  <^tic 
norve.  The  concave  or  anterior  surfisM^e  embraces  the.  cAo- 
roide$.  This  membrane,  afler  enclosing  the  vitreous  hu- 
nmur,  forms  a  zone  or  diaphragm,  wliich  may  be  compar- 
ed to  the  dliary  processes*  with  an  aperture  in  the  centre 
fior  the  reception  of  the  crystalline  lens.  The  circular 
margin  of  this  aperture  is  lodged  in  a  circular  groove,  and 
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intimately  united  with  it,  so  that  the  lens  b  dtrided  iili 
two  ungual  hemiq>heres.  Its  central  surface  ii  ooiledly  ai 
in  the  higher  classes  df  animals,  with  the  cdkmrad  moooai 
pigment  which  has  be^  denominated  pigmmdim  «t 
grum.  In  the  cephalopoda,  howcfver,  it  i«  of  a  piirplUi^ 
red  colour. 

The  optic  nerve,  after  entering  the  sdeniCica,  eipadb 
into  a  large  ganglion,  from  the  peripheral  smrfiuse  of  wMeh^ 
issue  numerous  nervous  filaments.  These  pierce  the  cha* 
rbides  by  as  makiy  holes,  and  go  to  form,  by  thdr  ramidi^ 
th^  retina.  This  important  meMbrakie  extmds  to  the  ctt* 
ary  asone,  and,  likeit,  appears  to  unite  itself  with  the  gmm 
of  the  lens. 

The  vitreous  humour  is  contained  in  a  peculiar 
having  the  lens  seated  in  a  concavity  on  its  extenud 
face.  The  lens  divides  easily  into  two  pHrts;*  the  Sutd 
separation  being  the  groove  wbich  recav^  the  dlify 
ligament.  Eadi  portion  consists  of  a  number  of  eoBoct- 
trie  layers  of  variable  thickness,  onnposed  of  radiated  fibo^ 
becoming  less  and  less  distinct  towards  the  centre,  Wf 
which  the  huninated  and  radiated  appearances  cease  tDJbe 
perceptible.  An  imperfect 'representation  of  this  strae* 
tiune  b  given  by  Sir  £.  Homb,  probably  from  prepanMH 
by  Mr  John  Hunter,  in  the  Phil.  Trans,  vol.  Izuir. 
tab.  6.  p.  26.  •    ' 

The  conjunctiva  supplies  the  place  of  a  cornea,  sal 
covers  directly  the  crystidline  lens,  as  theiie  is  no  aqjMHi 
humour.  This  membrane,  in  some,  is  continuous  whhdie 
skin,  but  in  dthcrs,  there  are  imperfect  eyeJids  fbrmed  b} 
its  dujdicature,  previous  to  passing  over  the  lens.  V* 
skin,  at  the  opening  of  the  pupil,  formed^  by  the  wdii^ 
rotica,  in  the  absence  ct  an  uvea  and  irit,  is  itaeaig^ 
.cned  by  a  membrane  which  appears  16  be  muscular,- 
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obtUy  asAsts  in  the  oantractkm  or  enlargement  of  the 
crture. 

The  aninnls  of  the  cephakpodous  clam,  besides  contain- 
f  complicated  eyes,  are  likewitie  furnished  with  ears. 
Iieae  are  rituate  in  the  annular  carriage  which  supfxitts 
B  arms.  In  this  cartilage,  there  are  two  cavities,  in  each 
whidi  there  b  a  bag  fflled  witk  a  gelatinous,  transparent 
lid,  and  contiuning  a  calcarsous  substance,  differing  in  its 
Bttstenoe  according  to  the  species,  from  the  brittieness 
atardi  to  the  hardness  of  bone.  The  auditory  nerVe  pe- 
strates  the  walls  of  this  labyrinth,  and  ramifies  on  the 
Bnfaranous  bag  wliich  it  contidns.  There  is  no  external 
ienii^,  nor  any  apparent  alteration  in  the  thickness  of  the 
resting  int^iiinents. 

The  digestive  system  of  thecefXlakipoda  exhibits  sevend 
ipearanoes  by  which  it  may  be  distinguished.  The  arms 
Mch  surround  the  mouth,  srize  the  aAimals  which  are  to 
nre  as  ^x)d,  and  bring  them  to  the  mouth.  The  mouth 
aliiated  in  the  centre  of  the  disc,  round  which  the  ten- 
cola  are  arrai^ed.  It  is  suiTounded  with  a  slight  fold 
"A^  skin,  which  may  be  compared  to  lips,  and  which  is 
ogh  on  the  central  aiipect  Within  these  are  the  two 
iubdibles,  of  a  deep  brown  colour,  hard,  homy  consistence, 
id  in  form  resembling  the  beaks  of  a  parrot.  Where 
ee,  they  are  conico-tubtilar,  but  where  covered,  they  are 
KD  at  the  central  flidie.  The  under  beak,  unlike  the  same 
^guk  in  birds,  is  the  largest,  the  most  crooked,  and  eni- 
naiees  the  upper,  or  the  one  on  the  dorsal  margin  of  the 
outh.  These  jaws  are  merely  able  to  open  and  shut,  as 
ley  possess  no  lateral  motion.  They  are  supported  by 
ife  muscular  bed  of  the  mouth,  which  serves  as  a  mould 
>  fill  the  cavity  towards  the  point.  The  tongue  is  situate 
*twem  the  beaks,  and  is  armed  with  reflected  teeth. 
hese  teeth,  in  consequence  of  the  imdulatory  motion  of 
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the  substance  of  the  tongue,  expedite  the  prepress  of  dtt 
food  into  the  gullet. 

The  salivary  glands  are  four  in  number,  and  are  pimd 
in  pairs.  The  first  pair,  seated  on  each  side  of  the  mi- 
cular  bed  of  the  moutji,  are  divided  into  numerous  UhI) 
the  excretory  ducts  of  which  pour  their  fluid  into  die  bs> 
ginning  of  die  gullet  The  second  pair,  seated  lower  don 
and  below  the  eyes,  are  not  so  much  divided,  and  aeiid  aH 
separate  canals,  which  unite  and  pour  their  oootenla  iili 
the  mouth. 

The  gullet  is  furnished  with  a  lateral  expansicm,  not  am- 
like  the  crop  of  gallinaceous  birds.  The  stomach  ia  bqi- 
cular,  like  the  gizzard  of  fowls,  and  the  cutide  it  diflky 
and  separates  easily  from  the  other  membranes.  Al  dv 
pyloric  opening  of  the  Homach^  there  is  another  qicrtUR 
equally  large,  which  leads  into  the  spiral  skmmAf  or  m- 
cum,  as  it  has  been  improperly  termed  by  some  inatflwimfc 
It  may  with  greater  propriety  be  denominated  the  dnode- 
num,  as  it  performs  some  of  the  offices  of  that  part  of  tk 
gut  in  the  higher  orders  of  animals.  This  stomach  is  cm- 
cal,  closed  at  the  distal  extremity,  and  performs  aboat  t 
turn  and  a  half,  like  a  spiral  shell.  Its  inner  surfine  u 
covered  with  a  ridge,  which  traverses  it  in  a  doeely  ipnl 
direction.  The  bile  flows  into  it  near  the  apes,  and  to- 
wards its  base  glandular  orifices,  pouring  out  a  thid^  ydba 
fluid,  may  be  observed.  The  intestine,  after  leaving  the 
pyl(Mrus,  in  some  species,  makes  one  or  two  turns,  inodMRy 
it  proceeds  direcUy  to  the  anus.  This  opening  is  Mattdn 
the  base  of  the  funnel,  on  its  posterior  or  dorsal  side. 

The  liver  is  of  considerable  size,  of  an  orange-ydlow  cd> 
lour,  and  of  a  soft  and  spongy  texture.     It  givea  rise  la 
two  hepatic  ducts,  which  proceed  to  the  extremity  of  the 
spiral  stomach,  where,  by  a  common  orifice,  they  onpty  die 
cnange-coloured  bile  which  they  contain. 
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The  organii  of  circulation  oonsi&t  merely  6[  veuM  and  ar- 
tetiea.  The  v^ns  which  have  thor  origin  in  the  feet,  mouth, 
mdannular  cartilage,  coaleaoe,  and  form  two  branches,  which 
ifiarwards  unite  into  a  common  trunk.    This  Tessel,  after 
leaoending  through  part  of  the  viscera  into  the  abdomen, 
Imdes  into  two  branches,  eadi  of  which  may  be  considered 
sa  •  vena  eavoj  conveying  the  bloed  to  the  lateral  hearts, 
vena  cava,  at  its  origin,  is  joined  by  an  equally  large 
which  empties  its  contents  in  a  direction  nearly  at 
rijl^t  angles  with  the  former.    These  veins  arise  in  the  sto- 
intestines,  liver,  and  cM^ns  of  generation.    The 
eava  receives  a  second  large  vessel,  nearly  in  the  same 
as  the  first,  which  has  its  origin  in  the  tunic  and 
te  supports  of  the  branchiae.     From  the  aiie  of  the  vena 
cmMf  in  consequence  of  the  union  c^  these  two  branches, 
and  the  appearance  of  muscular  ridges  on  its  inner  surface, 
k  lias  been  compared  by  some  to  an  auride. 

On  eadi  side,  in  the  common  cavity  of  the  tunic,  and 
Mar  the  gills,  an  aperture  may  be  observed,  the  entrance 
to  a  bag  at  cavity.     Each  cavity  is  traversed  by  the  vena 
canra  of  that  side,  and  in  its  passage  exhibits  a  curious  con- 
fBtmation.*  The  surface  of  the  van  is  covered  with  qpongy, 
g^ndular  bodies  of  difiTerent  shapes.    These,  upon  bdng 
pour  out  an  opake,  yellow,  mucous  fluid.   Within, 
glands  communicate  by  very  wide  ducts  with  the  ca- 
vity of  the  vein.     Indeed,  when  air  is  blown  into  the  vein, 
k  readily  passes  throu^  the  glands  into  the  bag,  and 
dmoe  into  the  cavity  of  the  timic;  and  when  air  is  blown 
into  the  bag,  it  likewise  penetrates  the  gland,  and  passes' 
into  the  vans.     The  arteries  with  which  these  glands  are 
fomished  are  comparatively  minute. 

It  appears  probable  that  these  glands  separate  some 
pmKa(de  from  the  blood,  and  that  this  is  conveyed  away 
by  the  ejection  of  the  water  firom  these  venous  bags  into 
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the  axniDon  cavity.  Were  it  practioable  to  mmikym  Ik 
ydflow  mucus  wbidi  these  glands  eontatn,  some  light  aif^ 
be  thrown  od  the  subject  Indeed,  it  iqfypean  not  imfK^ 
bable,  that  this  airangement  is  analogous  in  its  fundioHili 
the  urinary  system  in  the  most  perfect  rhssoft 

Eadi  vena  cava  enters  its  correqpondiog  latefml  hevCsr 
ventride,  through  an  intervoiing  vahre.  Each 
heart  is  atuate  at  the  base  of  eadi  gill,  is 
Uack,  and  moderately  thick,  with  nunwvous  pilson  itaa 
surface.  Its  nanow  ^id  terminates  without  any 
structure  in  the  pulmonary  artery.  Inthegenus 
the  lateral  hearts  are  naked;  but  in  the  genera  LoGgoMJ 
Sepia,  there  is  suqiended  iromeadi,  by  a  slender  ibaMrili^ 
a  epongy  round  body,  which  is  concave  beneadi.  He 
footstalk  consists  of  fibres,  which  are  attidied  to  tlitlN»> 
face  ci  the  heart,  but  there  is  no  communication  fay  dMi 
or  vessels.    The  useof  thiscMganisunluEM'wn. 

The  animals  of  this  class  continually  reside  in  die  water, 
and  respire  by  means  of  plls  or  brancbise.  These  1K 
double,  one  on  each  side,  correqMmding  with  the  litafii 
pulmonic  ventricles.  Each  gill  is  connected  at  its  oppeilte 
sides  to  the  tunic,  by  means  of  fleshy  Hgamentons  huA 
Between  these,  the  double  leaves  of  the  gills  are  aiiaugri 
in  an  alternate  series.  Each  leaf  is  supported  by  afi)oi> 
stalk  from  the  band,  and  is  subdivided  into  smaller  letfB) 
to  expose  a  greater  surface  to  the  water. 

The  pulmonary  artery  passes  along  this  band,  seadi 
a  branch  into  each  footstalk,  which,  penetrating  the  soo- 
stance  of  the  gills,  conveys  the  blood  to  its  distent  cfiri- 
sions. 

The  systemic  veins  depart  from  the  gills  at  the  oppoale 
extremity.  These  unite  at  the  inferior  band,  and  fraiB 
^ach  ^11  a  vessel  proceeds  to  the  angle  central  or  aysteniic 
fieart  or  ventricle.    In  some  of  the  animals  of  this  class  tk 
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yaleBiic  Tans  are  Bumewhat  i     rg    ^       i  assume  the  ap. 
enanoe  of  aurides.    The  two       I  y,  or  xather  the 

fBtonic  Y&DBj  enter  the  hea     at  t      opposite  ade,  each 
I  die  tenmnatioD  beii^  fiu  aith  a  valvular  orga» 

The  flystemic  heart  is  white  and  fleshy,  and  differs  ac- 
Mpfing  to  the  genera  in  its  form,  being  in  the  Octopus  Be- 
ricBVular,  but  in  the  Loligo  and  Sepia  kbed.  Besides 
Mag  rise  to  a  huge  aorta,  or  principal  artisry,  two  smaller 
aes  likewise  proceed  from  its  cavity.  These  arteries  are 
snished  at  their  entrance  with  Valves. 

The  sexes  in  the  Cephalopoda  are  distinct,  the  male  and 
Male  otgans  bong  found  on  different  individuals.  There 
t  not,  however,  any  external  mark  by  frfiich  they  may  oe 
istiiiguished.  M.  Cuvisb  found  that  the  males  of  the 
tetofNis  were  scarcely  a  fifth  pari  so  numerous  as  the  fe- 
lales. 

The  male  organs  of  generation  consist  of  the  following 
arts :  The  testicle  is  a  large  white  ^andular  purse^  cm- 
nmiig  numerous  firinged  filaments,  from  which  the  seminal 
ind  is  secreted.  This  fluid  passes  out  of  the  testicle,  by  a 
ahrular  opening,  into  the  xhu  deferens.    This  canal  is 

*  • 

lender,  and  greatly  twisted  in  its  course,  and  opens  into  a 
vnXj  which  has  been  compared  to  the  semmal  veeide. 
1«  wan.  ot  this  last  cavity  «e  atmng  «Kl  mu^ulur,  «ri 
imposed  in  ridges.  Near  the  opening  at  the  distal  extre- 
u^  of  this  sac  is  an  aperture  leading  into  an  oblong  glan* 
ular  body,  regarded  as  exerciang  the  functions  of  aprae*. 
jiegtimd.  Beyond  this  lies  a  muscular  sac,  divided  at 
lie  iopj  where  it  c^ens  by  two  ducts,  but  connected  at  the 
ase.  In  this  sac  are  numerous  white  thread-like  bodies, 
nrminated  by  a  filament,  but  unconnected  with  the  sac. 
n  tile  interior  they  consist  of  a  spiral  body,  connected  at 
ach  extremity  with  a  glandular  substance.     When  these 
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bodies  are  put  into  water,  they  twist  tbemsdves  in  vanoM 
directions,  and  throw  out  at  one  of  their  extremiliei  m 
opake  fluid.  These  motions  are  not  excited  by  placng 
them  in  (h1  (»r  spirit  of  wine,  but  they  may  be  fnhibit/ri  bj 
immernng  in  water  those  which  have  been  kept  for  yMi 
in  8[Hrits. 

These  bodies,  first  observed  by  Swammxedam,  and  d- 
terwards  by  Nebdham,  have  been  regarded  by 
demonstrating  the  truth  of  the  vermicular  theoiy  of 
ration ;  by  others,  they  have  been  considered  as 
to  the  pollen  of  plants— that  their  tunic  is  in  part  •olnUi 
in  water,  and  when  they  are  thrown  into  that  fluidf  fkej 
ifieedily  burst,  and  spread  thor  impregnatiii^  oontents  oiv 
the  eggs  of  the  female.    Although  this  last  conjcctuieii 
jdaufflble,  and  countenanced  by  the  circumstaiioe  thai  that 
vermicular  bodies  are  only  found  at  the  seasob  of  tegn' 
duction,  the  subject  is  still  involved  in  obscurity.    An 
these  bodies  produced  in  the  testicle,  and  only  brougfit  to 
this  bag  when  nearly  ready  for  exclusion ;  or,  if  the  pR»- 
duct  of  the  bag  itself,  by  what  means  are  they  nourishsd? 

The  male  organs  terminate  in  a  cylindrical  fleshy  bodj 
termed  the  Penis.  This  is  hollow  within,  and  ribbed  with 
muscular  bands.  Near  its  base  it  receives  one  of  the  docti 
of  the  vermicular  sac,  continuous  with  the  one  from  the 
prostate  gland,  forming  its  canal,  and  toward  the  apex  the 
other  duct  It  projects  but  a  short  way  into  the  cavity  d 
the  great  bag,  into  which  it  en^ties  its  contents.  Theie 
pass  out  o(  the  body  at  the  funnel-form  cqpening  m  the 
throat. 

The  female  organs  of  generation  consist  of  an  ovarimn 
and  oviduct.  The  ovarium  is  a  glandular  sac,  to  wlucb 
the  ova  are  attached  by  footstalks.  The  opening  by  wUdi 
they  issue  from  the  ovarium  is  wide,  and  the  oviduct  (m 
the  Octopus  vulgaris  and  Loligo  sagittata),  after  oootinu- 
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ng  a  short  way  siin}iley  divides  into  two  branches,  each 
Mmng  its  external  aperture  near  the  anus.  The  oviducts 
ire  furnished  within  with  muscular  bands  and  a  mucous 
ining,  and  encircled  with  a  large  glandular  zone,  destined, 
vobaUy,  to  secrete  the  intq^ments  of  the  ^gs.  In  the 
Liofigo  vulgaris,  and  the  Sepa,  the  oviduct  continues 
in^e.  Besides  these  organs,  the  Loligo  vulgaris  and  sa- 
pttata,  and  the  Sejna,  have  two  large  oval  glandular 
lodies,  divided  by  transverse  partitions,  with  thdr  excre- 
ttty  ducts  terminating  at  the  anus,  the  use  of  which  is  un- 
known. The  eggs,  of  the  peculiar  form  already  noticed, 
pan  out  of  the  funnel,  after  which  they  are  sujqposed 
to  be  impr^;nated  by  the  male,  aco(»rding  to  the  manner  of 
BAca. 

The  imkjf  fluid  now  remains  to  be  considered,  as  the 
moat  remarkable  c^the  productions  of  this  tribe  of  animals. 
The  organ  in  which  this  fluid  is  secreted  b  spongy  and 
glandular.  In  some  species  it  b  contained  in  a  recess  of 
die  liver,  which  has  given  rise  to  the  cqiinion,  that  the  co- 
loured fluid  which  it  secreted  was  bile.  In  other  species, 
however,  tins  gland  is  detached  from  the  liver,  and  either 
flftuate  in  front  or  beneath  that  organ.  The  excretory 
canal  of  this  gland  opens  in  the  rectum,  so  that  the  fluid 
escapes  through  the  funnel.  It  mixes  readily  with  water, 
and  imparts  to  it  its  own  peculiar  colour.  When  dried,  it 
b  used  as  a  pigment,  and  b  considered  as  the  baas  of 
China  ink. 

The  Cephalopoda  are  all  inhabitants  of  the  sea.  They 
are  widely  distributed,  occurring  in  the  arctic  as  well  as  the 
equatorial  seas.  In  the  latter,  however,  they  grow  to  the 
largest  aze.  It  b  reported,  that  in  the  Indian  Seas,  boats 
have  been  sunk  by  these  animals  affixing  to  them  their 
long  arms,  and  that  they  are  dreaded  by  divers. 
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The  two  Lumaean  genera,  NautiluB  and  Sepia,  oarafK- 
hend  all  theanimala  which  are  at  present  conaidercd  ttk- 
longing  to  this  class. 

Order  I.    Nautilacba. 

Furnished  with  a  multilocular  shell. 

This  order  is  involved  in  the  greatest  obscurity.  Sam 
of  the  recent  species  have  been  subjected  to  an  aocunle 
examination,  so  that  their  connection  with  the  order  Sqiia- 
cea  may  still  be  conadered  doubtfuL  Enough  is  knm 
of  the  animals  of  two  of  the  genera,  to  furnish  sane 
hints  for  those  who  are  fond  of  dasafying  animals  born 
their  analogies.      These  genera  are  Spieula  and  Nai> 

TILUS. 

In  the  Spiruloj  the  shell,  which  is  concealed  undor  tk 
skin  of  the  back,  is  spiral,  with  the  whcnls  separate,  tk 
mouth  orbicular,  the  chambers  perforated  by  a  pipe,  iaiA 
the  last  cell  produced  into  a  tube.  The  poaticHi  and  uk 
of  thb  terminal  tube  are  unknown.  The  S.  tm^garit  m 
the  most  common  spedes,  and  inhabits  the  seas  in  the  Weit 
Indies.  In  the  restricted  genus  Nautilus,  the  shell  is  sq^ 
posed  to  be  external,  and  the  body  of  the  animal  to  be 
lodged  in  the  last  chamber,  and  to  be  fixed  by  a  Ugamcot 
which  descends  into  the  central  pipe.  In  the  ahdl  itid( 
the  turns  of  the  spire  are  contiguous,  and  the  last  whod 
embraces  the  others  on  the  sides.  The  N.  pompSui  of 
RcTMPHius  is  the  only  species  in  which  the  animal  has  been 
detected. 

The  other  genera  which  have  been  fbnned  in  this  cvdcr 
depend  exduavely  on  the  characters  furnished  by  die 
shells;  and  the  resemblance  which  these  bear  to  the  pre- 
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seding  genera,  conttiiutes  all  their  daim  to  be  incladed  in 
he  present  order  *. 

Order  II.    Sipiacba. 

Destitute  of  a  multilocular  shell. 

The  sac  is  strengthened  by  homy  or  testaceous  plates, 
mleas  where  the  halnts  of  the  animal  render  such  support 
mneoesBary. 


*  ftnee  the  dajt  of  Livvxvt,  our  knowledge  of  Uie  MnHitoaJar 
tm  h&m  gieetly  enlaiiped.  He  contented  himself  with  amnging  all  the 
pttim  with  which  he  was  acquainted  under  one  genus,  bat,  in  oonsequcnee 
r  MOdsiu  industry,  eren  the  genera  exceed  the  number  of  Linnian  speciae 
§tmf  ^eeent  species  have  been  discovered,  by  the  aid  of  the  mictoacope, 
the  sand  on  the  sea-shore,  and  a  still  greater  number  in  a  Ibsril  stale 
the  calcareous  strata.  These  newly  diseovered  kinds  exhibit  many 
characters,  and  have  compdied  Conchologists  to  inatitote  so  many 
mr  gemn  Ibr  thefar  reception,  that  the  genus  Nautilus  of  Lnnijius  a{>pears 
B  the  head  of  a  fiunUy  or  order,  than  as  a  aspirate  genua  of  univalve 
In  this  department  the  namea  of  BauAunmi,  LAMiaa,  M owrroaT, 
^ASKiBsow,  and  SowaasT,  deeerve  respeciftil  notloe;  and  it  is  from  their 
rrtrtngf  that  the  IbOowing  remarks  eonccming  the  multilocular  testacea  have 
MB  aatnetad.  The  multilocular  teataeaa  may  be  divided  into  three  iee- 
iaass  tfie  list  indudingthoaewhidi  are  obviously  spiral!  the  second,  those 
rhich  are  peodnced ;  and  the  third,  thoee  which  are  of  a  globular  or  lenticn- 
■raHtt*  These  sections  are  merely  provisional,  and  are  only  intended  to 
aaiv  More  obvious  and  intelligible  our  notices  of  the  genera. 
I«  Tie  9finU  wmbihemiar  tetimeetu  At  the  head  of  tUs  first  division 
the  modem  genus  Nauti&us,  in  which  the  tarns  of  the  spire  are  eon- 
and  the  hMt  whorl  incloaes  the  others.  The  partitions  are  pcfftv 
Mad  bf  a  tuba.  We  possMS  oo  our  shores  several  species  of  this  gan«s»  of 
ffeieii  the  N«  erwpM  is  the  most  common. 
lo  Ibm,  the  genus  LairricuLiaA  Is  nearly  rdated  to  the  Amncr.  Tlie 
of  the  mouth  readies  to  the  centre  of  the  rfidl  oo  both  aidaa,  and  the 

are  destitute  of  a  syphon.    Lasaus  is  in  posaaarioa  of  a  nmbI 
baH  of  thia  species  from  the  sea  near  Teneriflb. 
The  sfaeOs  whidi  Mr  Sowaaar,  in  his  Jfuicrai  CeadMigy,  has  igarsd 

Older  the  genus  ELLiriouraas,  have  the  whorls  coospienoas,  ahhough  tiir 
aiwith  dasps  the  body  whorl.  But  it  is  casfly  distinguislied  frtan  the  other 
with  which  it  is  rdated  by  its  elliptical  Ibrm. 
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1.  Head  surrounded  with  eight  arms  and  two  JUL 

The  two  feet  are  nearly  similar  in  their  structure  todK 
arms,  or  tentacula,  but  considerably  larger  in  thdr  dimen- 
sions.    They  have  their  origin  on  the  ventral  ode  cf  die 


The  genus  Discorbis  of  Lamakk  (formerly  called  by  him 
been  a  considerable  resemblance  to  the  Nautilus  in  fom,  but  Uie 
all  apparent,  and  the  partitions  entire.    The  following  specica  of  tkt  i 
Nautilus  of  MoMTAOU,  may  be  inserted  in  this  genus,  viau 
tiw,  cartaohctet,  Beccaru  and  Beecarii  perveraut.   Were  we 
the  position  of  this  last  shell  in  the  animal,  we  might,  on  accoant  eff feid- 
nistral  whorls,  consider  It  as  belonging  to  a  new  genua. 

In  the  genus  Rotalia,  the  spires  approach  to  a  ocmieal  duipt»  «id  tteBV* 
gloated  trigonal  aperture  is  reflected  towards  the  base  of  the  shall.  It«» 
lists  of  shells  which  are  now  found  In  a  fossil  state. 

The  Nautilus  spirula  of  Livv^us  has  a£forded  cfantclaES  for  tf»  < 
tion  of  a  new  genus  termed  BriauLi.  The  whorls  ore  acpanlr,  tht 
otbicuhir,  the  partitions  perforated  by  a  tube,  and  th«  last  tora  of  tht  #> 
prolonged  to  a  straight  line.  This  last  character  was  unknown  to  Liwit^ 
who  had  only  seen  the  spiral  body  of  the  shelL 

The  genus  Smaolima  has  the  last  turn  of  the  spire  produced  Ufce  thipn- 
ceding,  but  the  whorls  are  contiguous.  The  partitions  are  peifoiiiii  I7  • 
tube.  The  Nautilus  temUituMs  and  mbareuaiubu  of  MoirtAOO  an  if  dli 
genus. 

The  genua  Lituola  is  allied  to  the  spirula  and  spirolina  in  the 

m 

of  the  last  whorU    The  spuvs  of  the  body  are  contiguous,  and  the 
are  pierced  by  a  number  of  holes. 

In  the  preceding  genera  the  inner  walls  of  the  cavity  are  eimpie ;  M  ■ 
the  two  following,  the  walls  are  formed  into  joints  by  tinnoaa  8BturH>  tkt 
first  of  these  is  the  Ammomitrs,  including  those  shells  which  hoftbHi 
termed  carnua  amwumit.  The  origin  of  this  name  b  aoiight  for  m  iWr 
resemblance  to  the  horns  of  a  ram,  and  to  their  having  been 
the  temple  of  Jupiter  Ammon,  in  Upper  Egypt.  By  the 
Amwumii€»  taeer  is  considered  as  a  metamorphosis  of  the  god  TIAm,  io' 
termed  by  them  soij^rasi  or  so^rasuiii.  It  is  found  among  the  psMfoirf 
the  Gandica,  where  it  joins  the  Ganges.  In  this  genus  the  whoris  SR  ess* 
tiguous,  spiral,  depressed,  and  obviotis. 

The  OasuLiTBs  of  Lamask  di/Ters  fixini  the  Ammonites  in  the  dRva- 
stance  of  the  lu^t  whorl  embracing  aiid  roiicealing  the  others.     In  hoCk  tk 
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ttioutb,  between  that  organ  and  the  funnel.    The  suckers 
■re  pedunculated,  with  thar  margin  strengthened  by  a 


ilfflKiii  b  tnargiiial.    The  Ammonllet  iiaau  of  Sowbkit  uppmn  to  be  of 


Matrix  allied  to  the  preceding  if  the  Tumuutn  of  MovrroaT.    It  Is  si- 
m  intcnud  ftnictiire,  but  while  the  shells  of>  the  fivmcr  are  spirally 
diaeoldy  those  of  the  present  genus  sre  spindly  turreted,  icsembUng  a  Tuifto  ' 
AT  Tartiaihu    Pour  spedes  sre  figured  by  Sowsejiy  in  his  Mmeral  Cswcls 
VoLI. 
The  genus  SciraiTss,  formed  by  PAaKiiraoii»  possesses  very  peculiar  cha« 
It  commenoes  with  a  depressed  volution,  the  last  turn  of  which, 
being  enlarged  and  elongated,  is  diminished  snd  refiected  Inwards, 
t.  MnUUocMlar  tetteccs  wiik  tU  aUU  pnimeed.    It  must  be  couftssed 
the  genera  of  this  section  sre  but  loperfeOly  understood*    The  rseent 
are  too  small  to  admit  of  any  investigation  of  the  animal,  so  that  we 
avs  left  entirely  to  conjecture* 

The  genus  UirruaiTas  is  of  a  conical  form,  and  either  straight  or  crook- 
ed* Within  it  is  transversdy  chambered,  and  fumlslied  with  two  hiteial, 
laogitadinal,  obtuse,  converghig  ridges.    The  test  chapiber  is  doaed  by  an 


In  the  OATSocaRA  the  shell  Is  straight  or  sli^tly  bent,  and  conicaL  The 
chambfiis  are  distinct,  and  pierced  with  a  tube.  We  poines  oo  oar  shores 
amy  minute  species  of  this  genus. 

The  genus  Baoulitbs  of  Paujus  St  Pomo,  possesses  a  structure  similar 
!•  the  Ammonites,  the  inner  wills  being  sxticulated  with  sfnuoos  sutures, 
md  the  partitions  perforated*  The  shelf  is  ftuifonn,  or  bent  Into  two  paraU 
lal  Umbo.  Mr  PAUiiNioii  has  oontiibuted  greatly  to  our  knowledge  of  this 
and  has  termed  it  Htmitn,  We  prefer  the  name  of  the  original  dls« 
to  that  of  our  Ei^llsh  naturalist,  which  is  very  flnlty  i  Por,  ae- 
Midli^  to  Plivy,  ^*  Hammites  ovis  pisdum  similis  sst.** 

In  the  fossil  genus  of  ilefaaiMtet,  the  shell  is  stra%ht  and  conical,  the  uptx 
h  aottd,  with  a  groove  or  fold  on  one  side,  and  at  the  thick  end  there  Is  a  oo- 
■icil  cavity  filled  with  a  shdl  divided  into  chambcfs,  all  of  whieh  are  penetnrtad 
bf  a  pipew  If  we  regard  this  body  as  the  rsmains  of  a  cephalopodous  ani- 
mal, we  may  consider  the  exterior  solid  extremity  to  have  been  a  corneous 
cowing,  and  the  chambered  alveolus  the  scat  of  the  body  of  the  ani- 
mal, which  Ukewise  envdoped  the  base.    That  the  solid  base  was  hard, 

▼OL.  II  £  e 
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corneous  ring,  furnished  with  teeth.    The  sac  is  funabd 
with  fin4ike  eicpansions,  and  strengthened  inleniitty  by 


and  not  muacukur,  like  the  mc  of  tte  Sepitt,  k  oMonev  Ikem  tfie 
which  have  been  found  adhering  to  iu  mirfiioe,  and  wfaicfa  ptnlwiMy 
their  leeidenoe  after  the  death  of  the  animal^  and  tha  deat 
covering.    That  the  soUd  part  was  dUkrent  in  ita  aame  ft«a 
pean  probable«  from  the  dreumatance  that  the  lattCK»  when 
usually  converted  into  caieaieeus  vgn,  while  the  ftmier  appeaia  «f  a  i 
structure. 

The  alveoli  of  the  bakmaila  bear  so  near  a  raswiMMna  to  ttei 
Orthooeffa*  that  some  have  coochided  that  the  lattv  «■ 
ofabelamnitei  Several  dfctuttstaneea,  however^  mitttalv  ^gaioafc  tMi  i|i> 
»ion.  OithooccatiteB  are  frequently  fixind  fimil,  where  tham  tm  wm  n^ 
tUges  of  belemnites,  and  even  appear  to  occur  in  older  ntka^ 
species  of  the  genus  Orthooeni  have  been  fimnd  oo  oar  own 
the  vestige  of  an  external  covering.  Had  they  poassmad 
apex,  like  the  belemnite,  it  is  probable  that  it  woald  have 
the  recent  kinds*  since  it  is  sufficiently  durable  to  retain  Ua 
strata.  The  shell  of  the  BelemniU  was  probably,  in  semi 
nal, — that  of  the  Orthocera  was  probably  extemal»  or  covered  only  If  1l* 
common  integuments.  The  views  here  given  do  not  greatly  dlik  Avi 
those  of  Mr  Platt,  in  the  PkiUmpUeal  TVaamrtwat,  voL  Uv.  p^  a& 

The  AnPLBZUB  of  SowaasY  belongs  to  this  divisioii.    It  is 
cal^  divided  into  chambers  by  namefons  transverse  aapca,  wUcb 
each  other  with  thefar  reflected  mngins.    It  cootaiDa  one 
limestone  rocks  of  Ireland. 

3.  ilftiAilscii/ar  Issfocea^a  gloMar^reu    The  irat  gemMOflMii 
tlod  is  the  Miliola.    The  shdl  is  composed  of  three  or 
taming  round  an  axis  parallel  to  their  longest  djematir.    WUmf 
qwdes  of  this  genus  are  common  on  our  shores:  thcj  were  IndMrflf 
M owTAOo  in  his  genus  Vermiculum. 

In  the  RaauuvA  the  oella  are  nairow,  linear^  enOafteny,  eorvai  M** 
part  of  a  chrde,  and  all  situale  on  the  same  plane.   The  smaOesl  edi  i 
a  little  arch  round  a  marginal  axis,  and  the  otiiars  are  pieced- 
this  oo  the  same  sidew    The  species  are  all  SoasiL 

The  OTBoeovA  is  a  diell  of  a  spheroidal  form,  compoasd  of  Knsar,  eeM 
grooved  pieces,  tewiinatiiy  in  two  poles.  The  external  soiKe  is  oUi^ 
spiral,  the  spires  terminating  at  each  pole.    Pound  only  in  a  tosil  usis. 
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XMis  or  testaceous  ribs  or  plates.     The  head  is  divided 

tbe  nc  oD  all  udes  by  a  n  The  margin  of  the 

ia  surrounded  with  tentacul 

Sjbpia.    The  sac  is  funusb    I  on  each  Mde  through- 
ts  whole  length  with  a  narrc  n 

be  suckers  are  irregularly  si     tered  on  tbe  arms  and 

The  beck  is  strengthenec   by  a  complicated  calca- 

I  {date,  lodged  in  a  peculu    <     ity.    This  plate  has 

long  known  in  the  shop  of  tl     e^  y  under  the 

5  CuUk-JUh  boney  which  \  ly      tch  prized 

K^icine  as  an  absorbent,  but       now  ch         sought 

for  the  purpose  of  polishi       tl  \er  It 

Piewhat  ovate,  flatly  convex  on  bo  1  thick- 

rhere  broadest.    The  superior        ,        the  one  next 
lead,  is  the  longest,  rounded  at  the      t      ity,  and 
The  inferior  portion  becomes  sud<    ily        row, 
^nds  in  a  point.     It  may  be  c  c  og 

dermal  plate,  concave  on  the  cent      asp     ,        ing 
iicavity  filled  up  with  layers  which     e  convex       t 
»1  aspect 


Adlfl  of  Uic  genua  Nummulitu  are  remarkable  for  Uieir 
The  external  surfiKe  is  emooth,  and  the  cells  are  concealed ;  Imt  inter. 
he  tnuisrerw  odlf  are  diapoted  in  a  spiral  discoid  Ssrm.  The  cells 
Ilia  ill  ;  they  are  the  Camerlna  of  Baoooiaaif— the  Heleeltet  of 
'ii»i  and  the  Discolithaaof  Poutis.  This  last  anther  sappeeea,  that 
rt  fonncd  in  tbe  interior  of  an  animal  analogous  to  the  flipii  The 
eptnlon  may  be  entertained  of  many  other  genera  of  multfloen* 
UsesBi  Pavjas  St  Povd  found  a  recent  specimen  of  a  nummulite 
:  the  ftagments  of  the  CoraUina  oflidnalis,  brooght  from  the  Idand 


I  ffobable  that  the  genus  Laobva,  formed  from  the  serpulss  Imgimm  of 
m  (TVstaoea  mimuta  Hortsrs),  belongs  to  the  multUocnlar  twtacea  ; 
of  the  ipedes  we  have  obeerved  the  appearances  of  internal  di- 

Be2 
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According  to  our  observations,  the  dermal  plate  appwf 
to  conast  of  three  different  lanmue,  arranged  paiaU  Ift 
one  another.  The  external  or  dorsal  kyer  ia  vou§^  as  Ae 
surface,  and  marked  by  obscure,  concentric  ardiea  tovadi 
the  summit,  formed  by  minute  knobs,  which  become  laigv 
towards  the  base,  where  they  appear  in  the  form  of  iatemfU 
ed  transverse  ridges.  It  is  uniform  in  its  structme,  andthi 
tubercles  possess  a  polish  and  hardness  equal  to  poteeUaDfliMi 
shells,  although  they  blacken  speedily  when  put  ia  die 
fire,  and  contain  a  good  deal  of  animal  matter.  On  die 
central  nde  of  this  layer  there  is  one  flexible  and  tiwqia* 
rent,  similar  to  horn,  and  smooth  on  the  surface.  Tfe 
third  layer  is  destitute  of  lustre ;  and,  in  haidnesa  and  ilniD- 
ture,  resembles  motlier-of-pearl  shells. 

The  layers  which  fill  the  concavity  of  this  dermal  pkle 
are  slightly  convex  on  the  central  aspect,  and  are  in  p0C 
imbricated.  Each  layer  is  attached  to  the  concave  mnbct 
of  the  dermal  plate,  by  the  upper  extremity  and  the  two 
sides,  while  the  inferior  or  caudal  extremity  is  firee.  The 
inferior  and  first  formed  layers  are  short,  occupy  the  hm 
and  middle,  and  rise  from  the  plate  under  a  more  ob- 
tuse angle  than  the  new  formed  layers,  which  are  bodi  the 
longest  and  the  broadest. 

Each  layer,  which  is  about  one-fiftieth  of  an  inch  in  da- 
meter,  consists  of  a  very  thin  plate,  the  dermal  surfree  of 
which,  when  viewed  with  a  magnifier,  exhibits  namenui 
brain-like  gyrations.  From  the  ventral  surface  of  tUs 
plate  arise  numerous  perpendicular  laminss,  which,  whan 
viewed  laterally,  appear  like  fine  parallel  threads,  bat  wkei 
examined  vertically^  are  found  to  be  waved,  and  fold  up* 
themselves.  Next  the  plate  they  are  thin,  and  not  niidi 
folded;  but  towards  their  other  extremity  they  beooae 
thicker,  striated  across,  and  more  folded,  with  irreguhr 
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jfgiBS.  On  the  thick,  tortuous,  even  ends  of  these  iaimna, 
i  miooeeding  plate  rests,  and  derives  from  them  the  pe- 
kr  markings  of  its  soAce.  These  laminse  are  closely 
)  irr^ularly  interrupted,  and  occasionally  anastomose. 

CuviBa  states,  erroneoody  *,  that  these  laminae  are 
loir  pillars  disposed  in  a  quincunx  order, 
rhe  term  bone  has  been  improperly  iq>plied  to  this  com- 
aited  plate;  ^^  for,""  according  to  Mr  HATCUETT'f, 
his  substance,  in  composition,  is  exactly  amilar  to  sheU, 
1  consists  of  various  membranes,  hardened  by  carbonate 
lime,  without  the  smallest  mixture  of  phosphate.*^ 
rhe  most  remarkable  species  of  this  genus  is  the  Sepia 
cinalis,  which  is  distinguished  from  the  others  by  its 
90th  skin.  It  inhabits  the  British  Seas,  and  although 
iom  taken,  its  bone  is  cast  ashore  on  different  parts  of 

coast,  from  the  south  of  England  to  the  Zetland  isles. 
t  LoLiGO.     Calamary.    Sides  of  the  sac  only  furnished 
tially  with  fins. 

rhe  suckers  are  disposed  on  the  arms  and  feet  in  a 
lUe  row.  The  dorsal  plate  is  flexible  and  corneous,  im- 
Ided  in  the  substance  of  the  sac,  and  is  multiphed  with 
rt.  The  following  species  occur  in  our  seas  1 .  L,  vuU 
is.     2.  Sagittaia,    S.  iffdta.     4>.  Sepiola  ^. 


lar  la  Seiche,  pw  47.         f  Phil.  Tnmt.  vol.  Ixziix.  pw  3f  !• 

:  Dr  Lbach  has  described  three  new  tpedea  of  Uic  genua  LoUgo*  nUch 

eoUBeted  by  Mr  Cramcb  dariog  Uie  vograge  to  the  Congo,  in  that  iinfor- 

m  cspadition  under  the  direction  of  Captain  TucaaY.    These  ipacice  l^* 

to  a  gronp  which  have  the  tuckers  produced  into  hooked  pfoceMcii     In 

>f  these  species,  JL.  Uptura  and  SmUuit  the  suckers  on  the  arms,  as  well 

s  feet,  are  produced  into  hooks,  while,  in  one  species,  L»  Bmnkm,  the 

miy  are  armed  with  hooks. 

The 
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Hmd  surrounded  wUh  Eight  Arms  wiih(mi  Fed, 
The  sudcere  have  soft  margins.  The  sac  is  dotitiite  of 
fin^likc  expanaons,  and  is  either  simple  cyr  sIrefiglbeMd  is 
the  interior  by  two  short  corneous  prooesaea  Theheidii 
united  with  the  sac  behind,  without  the  intarventioo  of  a 
neck. 

a.  Arms  all  equal  in  Size. 

5.  Octopus. — Suckers  arranged  in  a  double  row. 
The  suckers  are  sessile.     The  oviduct  is  double.    Tk 

margin  of  the  anus  is  simple.    The  Sepia  odopodiantLm. 
is  the  type  of  the  genus. 

4.  Eledona. — Suckers  on  the  arms  disposed  in  a  angle 
row. 

M.  Lamark  has  figured  and  described  two  speaa  of 
this  genus,  in  the  Mem,  de  la  Soc,  d*Hisi.  Nai.  One  of 
these  is  a  native  of  the  Mediterranean,  and  is  remarksHe 
for  giving  out  an  odour  like  musk. 

6.  Arfos  unequal, 

5.  OcYTHOK.— T wo  of  the  arms  at  their  inner  extrenitiei 
furnished  with  membranaceous  expansiona. 

In  this  genus,  which  was  instituted  by  M.  RAFiNXsavi) 
the  suckers  are  in  a  double  row,  and  supported  on  fool- 


Thc  same  diitingttiiiiied  mrtnralUt  has  inrtitated  anew  jcoi  imi^f  jB"* 
to  LoUgn,  tnm  two  species  collecled  dining  ibe  same  voyage.  Ths  ABo^ 
fng  ehancters  are  assigned  to  it. 

**  Genus  CramekUu — ^Bo^  oval,  sae^shaped  ;  f  ns  appraftloMlimi  ttdr 
extremities  free ;  neck  with  a  frcmtm  bdiiiid,  comifctlng  ft  wUh  At  mbi 
and  with  two  other  frena,  connecting  it  with  the  sac  batoa» 

"  Spw  1.  Cranekia  jcaftrvu— Sac  rougli,  with  hard,  rov^  tnbesehii 

^  Sp.  2.  Cramckia  wociiiafa.— Sac  smooUi,  beaatifbnjr  moltM  «iik'>> 
tant  ovate  spots.**— ^<  NarraUve  of  an  expedition  to  explore  the  fhw  AriK 
.nsoally  called  the  Congo  in  South  AfHca,  in  1816,  under  the  dliinlta^ 
.Captain  J.  K.  Tuckst,  R,  K.**    London,  1818,  p.  ilO, 
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UcB.  In  the  specnnens  of  the  Oej^hoe  Cranckih  procu- 
1  duringthe  expedition  to  the  Congo,  Dr  Lxach  obwrv- 
^  four  oblong  ipotson  the  inade  of  thetidie,  resemblhig 
I  ntrfiioes  for  the  flecretion  of  mueut,  twoinferibr  and  la- 
's!, and  two  superior,  laiger,  and  meeting  ^nterioiiy.  On 
»  rim  of  the  sac,  inmiediately  above  the  branchise,  on 
A  side,  is  a  small,  riiort,  fleshy  tub^xJe,  which  fits  into 

excavation  on  the  opposite  side  of  the  sao.^— I%tf. 
mm.  1817. 

This  animal  was  long  considered  as  the  fabricator  of  the 
dl  termed  Ai^gonauta  or  Paper  Nautilus.  The  observa- 
Ms,  however,  of  Mr  Ceakch,  the  Zoologist  to  the  Con- 
»  Expedition,  have  demonstrated  that  the  shell  is  merely 
d  temporary  residence  of  this  animal,  which  it  quits  at 
sasure.  The  body  of  the  animal  does  not  conform  in 
■pe  to  the  cavity  of  the  shell,  nor  to  all  its  irregularities 

surface ;  neither  is  there  any  muscular  attachment  be- 
cen  them.  ^<  On  the  18th  of  June*  (^7^  T^^  Leacb, 
len  publishing  the  notes  of  Mr  Ceanoh),  *<  he  placed 
o  living  specimens  in  a  vessel  of  sea-water ;  the  animals 
ry  soon  protruded  their  arms,  and  swam  on  and  bdow 
B  surface,  having  all  the  actions  of  the  common  P6fyfme 
otopus)  of  our  seas ;  by  means  of  thrir  suckers,  they  ad- 
rod  firmly  to  any  substance  with  which  they  came  in  cou- 
rt, and  when  sticking  to  the  sides  of  the  basin,  the  shell 
igfat  easily  he  withdrawn  from  the  animal.  They  had 
e  power  of  completely  withdrawing  within  the  shelly  and 
leaving  it  entirely :  One  individual  quitted  its  shell  and 
ed  several  hours  swimming  about,  and  showed  no  indi- 
tiofi  to  return  into  it ;  and  -others  left  the  shells  as  he 
m  taking  them  up  in  the  net.  They  changed  colour, 
e  other  animals  of  the  class  Cephalopoda ;  when  at  rest, 
e  colour  was  ])ale  flesh-coloured,  more  or  less  speckled 
th  purplish  ;  the  under  parts  of  the  arms  were  bluish- 
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grey;  the  suckers  whitish.^  ThespedmeoBirfiiGhfuriiHli- 
ed  an  opportunity  f<nr  making  the  preceding  cimerwaAomf 
were  met  with  in  the  Gulf  of  Guinea,  and  afterwards  oi 
the  voyage,  swimming  in  a  small  aigcmauta,  on  the  macbet 
of  the  sea.  The  reader,  who  is  desirous  of  fiuther  infa. 
mation  on  this  subject,  may  ccmsult  Dr  Lxach^s  O&arfva- 
tions  on  the  Genus  Ocythoe  rfRafineequti  and  Sir  £.  Hou 
on  the  Dietinguislwng  Characiers  beiwecn  ike  Ova  of  At 
Sepioj  and  those  qfthe  Vermes  Testacea  that  Uve  m  wtktf 
in  the  PhUosophkal  Transactions  for  1817,  art  xxiL  aad 
xxiii.,  (both  of  which  are  added  to  the  appendix  of  Capbn 
TucKSY^s  Narrative) J  and  a  paper  by  Mr  Sat^  oq  As 
Genus  Ocythoe,  in  the  PhiL  Trans.  1819»  art.  viL 

Class  II. — Ptebopeda. 
Fins  formed  of  membranaceous  expansions. 

This  class  was  instituted  by  Cuvier,  for  the  recep- 
tion of  a  few  genera,  the  peculiar  diaracters  of  whicb 
indicated  the  impropriety  of  suffering  them  to  remain  ia 
any  of  those  categories  which  had  been  previously  eUa- 
blished.  All  the  species  arc  small  in  size ;  and  the  attcni{ili 
hitherto  made  to  investigate  their  internal  structure,  hatf^ 
in  4  great  measure,  failed  in  explaining  the  functions  of  the 
organs  which  are  exhibited.  The  valuable  papers  of  Cv* 
viEB,  on  the  Clio,  Pneumodermon  and  Hyalea,  include 
nearly  all  the  accurate  information  on  the  subject,  of  idiidi 
naturalists  are  in  possesinon. 

The  general  form  of  these  animals  is  somewhat  ovate. 
The  tunic  appears  in  some  genera,  as  the  Clio  and  Pneii- 
modermon,  to  be  double,  the  external  one  sofl  and  thin,  die 
internal  exhibiting  a  fibrous  structure,  corresponding  to  the 
muscular  web  of  the  skin  of  the  higher  classes.  In  the« 
animals,  however,  these  two  layers  are  unconnected  throuj^ 
out  the  greater  part  of  theic  expansion,  (n  scxne,  sis  the 
Cy mbullia,  the  tunic  is  cartilaginous,  while  in  others  ic  is 
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sUd^ihened  by  a  shell.  In  these  last,  the  shdl  in  the 
T,Stwaritm  is  a  spind  univalve,  covering  the  abdommal  vis- 
cera, and  in  the  Hyalea,  where  it  serves  the  same  purpose, 
it  af^iroadies  in  character  a  bivalve  shell.  It  is,  however, 
deidtute  of  a  hmge,  the  two  valves  being  united  together 
at  thor  caudal  margins,  and  there  is  no  appearance  of  a 
tnuM verse  adductor  muscle. 

The  organs  of  motion  in  all  the  genera  conrist  of  two 
fins,  or  membranaceous  expannons,  one  being  seated  on  each 
side  of  the  head.  They  have  no  foot  wherewith  to  crawl,  nor 
any  suckers  by  which  they  can  adhere  to  objects.  They 
WFBf  therefore,  free  animals  moving  about  in  the  water  by 
means  of  their  fins,  and  probably  possessing,  at  the 
same  time,  a  power  of  varying  their  specific  gravity,  as  they 
are  capable  of  varying,  to  a  certain  extent,  the  form  of  their 
bodies,  and  of  enlarging  or  redudi^  their  dimensions. 
There  is  nothing  peculiar  in  their  nervous  system. 

The  organs  of  digestion  differ  greatly  from  those  of  the 
cephalopoda,  which  we  have  already  conndered.  They  are 
geneially  regarded  as  destitute  of  eyes  and  ears.  Their 
tentaciila  are  either  seated  on  the  head,  forming  two  com- 
plicated branches  of  filaments,  or  spread  along  the  margin 
of  the  tunic.  There  are  no  arms  for  sizing  the  food.  The 
moathy  however,  is  furnished  with  lips ;  and,  in  some,  an 
appearance  of  a  tongue  at  the  entrance  of  the  gullet  The 
safivary  glands  are  two  in  number,  lengthened,  desoendii^ 
a  connderable  way  into  the  abdomen,  and  pouring  their 
contents,  by  means  of  thm  excretory  canals,  into  the  cavi. 
ty  of  the  mouth.  The  gullet,  after  being  encircled  by  the 
nervous  coUar,  suffers  an  enlargement,  which  has  been 
termed  a  Crop,  contiguous  to  which  is  the  stomach.  Both 
these  cavities  exhibit  muscular  ridges  on  the  inner  surface. 
The  liver  surrounds  the  stomach,  is  inUmately  united 
wilh  its  contents,  and  pours  limits  bite  by.  numerous  pores. 
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The  intestine  is  short,  and,  aftar  making  one  or  twolunii 
ascends  and  terminates  in  the  neck  near  the  mouth. 

The  circulating  system  in  this  dass  has  been  bul  rtry 
imperfectly  investigated.  The  pulmonic  veaseb  are  on- 
known,  but  systemic  veins,  a  flingle  auride,  ventricle,  and 
aorta,  have  been  detected.  The  heart,  in  scane^  m  mtim^ 
on  the  left,  in  others,  on  the  right,  side  of  the  body. 

The  aerating  organs  exhibit  very  remarkable  «fiftr- 
ences.  In  the  Clio  they  are  in  the  fonn  of  a  fine  net- 
work on  the  surface  of  the  fins;  in  the  Pneimoderaua 
they  are  conjectured  to  form  leaf-like  ridges  on  the 
extremity  of  the  body ;  or  if  these  ridges  are  to  be 
dered  as  particular  kinds  of  fins,  the  gills  may  be  sough 
Cor  on  the  membranaceous  expannons  of  the  neck.  In  the 
Hyalea  the  branchiae  forma  comjdex  band  on  eadi  mdtd 
the  body,  at  the  lateral  opening  of  the  shdL 

The  animals  of  this  class  are  all  hermaphrodites.  Thov 
is  a  common  cavity,  a  veside,  penis,  vas  deferens  and  teai- 
de,  together  with  an  oviduct  and  ovarium.  These  opoi 
near  the  mouth  on  its  ventral  mai^n.  There  is  mcfdaig 
known  with  respect  to  the  appearance  of  the  eggs,  the  ft- 
riod  of  propagating,  or  the  form  of  their  young. 

All  the  animals  of  this  class  inhabit  the  sea.  Samt  of 
those,  as  the  Clio  and  Limacina,  frequent  the  arctic  regioa^ 
and  afford  the  whale  a  great  part  of  its  sustenance.  Ncae 
of  the  spedes  of  the  dass  have  hitherto  been  deteded  is 
the  British  seas. 

M.  CuviER  divides  the  animals  of  this  dass  into  cqpha 
lous  and  acephalous.     In  the  latter  division  he  phiees  the 
genus  hyalea.     The  head  of  the  animal  of  this  genus,  with 
its  inferior  neck,  may,  however,  be  sufiidently  reeqgnised 
to  remove  all  doubt  of  its  existence. 

The  characters  which  may  be  employed  in  the  dasnfica* 
tion  of  this  group  arc  numerous ;  but  the  influence  wUch 
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their  dificrent  forms  exercise  on  the  habits  of  the  qpedes  is 
still  unknown.  The  following  dispoation  of  the  genera, 
ihou^  it  has  no  claims  to  a  natural  division,  may  be  use- 
ful Co  the  student  in  his  investigations. 

0)  Tumc  Strengthened  by  a  ShM. 

•6.  LiMACiN  A.--'Posterior  extremity  of -the  body  covered 
by  a  sfnnd  shdL 

The  shell,  which  is  very  tender,  makes  one  turn  and  a- 
half,  is  flat  on  one  nde,  with  a  large  pillar  cavity  on  the 
other.  The  fins  are  two  in  number,  one  on  each  ade  of 
the  neck.  When  the  animal  swims,  the  head  with  the  fins 
are  protruded. 

This  genus  was  instituted  by  Cuvieb,  for  the  reception 
of  the  Clio  hdkma  of  Captnn  Phipps,  or  Arganauta  arc- 
ttca  of  Fabkicius.  According  to  Mr  Scobesbt,  it  is  found 
in  great  quantities  near  the  coast  of  Spitzbergen. 

7.  Hyalba.— Posterior  extremity  of  the  body  protected 
by  two  connected  shelly  valves. 

In  the  animals  of  this  genus,  the  body  is  lodged  between 
two  {dates  <Nr  valves,  united  at  the  base,  where  they  indoee 
the  caudal  extremity.  The  ventral  valve  is  nearly  flat,  with 
an  uneven  margin,  narrow  anteriorly,  but  expanding  be- 
hindy  and  terminating  in  three  projecting  points.  From 
the  middle  point  four  ribs  diverge  forward,  and  a  muscle 
aiiaes,  which,  fixed  in  the  superior  viscera,  enables  the  ani- 
mal to  withdraw  into  the  shell.  The  dorsal  valve  is  shcnrt- 
er  than  the  preceding,  the  margin  flat  and  circular,  and  the 
middle  convex  outwardly.  In  the  space  between  the  late- 
ral margin  of  the  two  valves,  on  each  side,  the  branchiae 
are  situate,  in  a  duplicature  of  the  tunic,  the  sides  of 
which  are  furnished  with  filaments.  The  fleshy  neck  sup- 
ports the  two  membranaceous  expansions ;  between  which 
and  the  base  the  mouth  is  situate,  surrounded  by  two 
1ip«,  and  strengthened  within  by  two  fleshy  cheeks.     The 
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opening  of  the  anus  and  oviduct  are  at  the  baae  of  the  xigiii 
fin. 

The  Hydlea  irideniatc^  the  best  known  -ASjpeaeB  of  tbe 
genus,  was  first  noticed  by  Fohskal,  in  his  DeKripSoma 
AnimaUumy  p.  124,  as  an  anomia,  and  tnhabitiiig  the  Me- 
diterranean.   The  same  species  was  likewise  taken  in  abm- 
dance  in  the  Gulf  of  Guinea,  by  the  ezpediticm  under  Cwf- 
tain  Tucket. 

(S.)  Tunic  deHituk  of  a  sheH 

A.  Fins  double. 

Posterior  extremity  with  leqfiike  ridges. 

8.  Pkeumodebmon.— Head  with  two  bundles  of  tcnto- 
cula. 

The  body  is  oval,  with  a  narrow  neck,  and  a  fin  on  tiA 

aide.     The  mouth  is  nearly  terminal,  furnished  on  cadi 

side  with  a  fleshy  lip,  and  beneath,  with  a  fieshy  dm 

Each  tentaculum  consists  of  a  filament,  with  a  tubercle  at  the 

end,  pierced  by  a  small  hole,  and  conindered  as  excfdaif 

the  office  of  a  sucker.  Cuvieb,  in  his  Memoir  sur  VHmjk 

et  Le  Pneumoderme^  considered  the  leaf-like  ridges  winch 

occur  on  the  caudal  extremity  of  the  body,  as  the  faraDcfaic» 

and  even  describes  the  pulmonary  vein  whidi  conveys  the 

blood  from  these  to  the  heart     But,  in  his  Regne  Ammal, 

he  states  it  as  the  opinion  of  his  as^stant,  M.  BLAnmuE, 

that  the  fin-like  expansions  of  the  neck  contain  the  bn- 

chiffi  on  their  surface,  as  in  the  case  of  Clio.     The  rectim 

and  oviduct  terminate  under  the  right  wing.     Cvtieb  htf 

figured  and  described  the  only  known  spedes,  which  he 

terms  Pneumodermon  Peronii^  the  trivial  name -being  in 

honour  of  the  discoverer,  M,  Pebon. 

Posterior  extremity  simple, 
,    9.  Clio. — Body  ovate,  with   the  tunic  elongated  and 
membranaceous. 
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The  head  is  divided  into  two  lobes,  the  summits  of  which 
are  furnished  with  tentacula.  The  existence  of  eyes  has 
not  been  ascertained.  The  mouth  b  transverse,  with  two 
lateral  kx^tudinal  lips.  On  each  side  of  the  neck  arise  two 
blunt,  conical,  fin-like  expansions,  with  a  fine  reticulated 
surfiKX,  considered  as  serving  the  double  purpose  of  fins 
and  branchiae.  The  anus  and  orifice  of  generation  termi* 
nate  under  the  base  of  the  right  branchia.  The  viscera 
do  not  fill  entirely  the  cavity  of  the  inner  bag.  The  gut 
makes  only  one  fold. 

The  genus  Clio,  was  originally  instituted  by  Brown  in 
his  Natural  History  of  Jamaica.  It  was  afterwards  em- 
braced and  modified  by  Linkaus  and  Pallas,  in  such  a 
manner,  as  ulumately  to  exclude  the  spedes  for  the  re- 
oeption  of  which  Brown  ori^nally  formed  it  It  con- 
tuns  two  species,  the  most  remarkable  of  wliich  is  the  CUo 
boreaUs.  Mr  Scoresrt,  in  his  valuable  work  on  the 
Arctic  R^ons,  states  (vol.  i.  p.  544.)  that  it  occurs  ;in 
▼ast  numbers  in  some  situations  near  Spitzbergcn,  but  is 
not  found  generally  throughout  the  artic  seas.  In  swim- 
nung,  it  brings  the  tips  of  the  fins  almost  into  contact,  first 
on  one  side  and  then  on  the  other. 

10.  Cleodora. — Body  covered  with  a  triangular  pyra- 
midal  tunic 

The  fins  are  membranaceous.  The  mouth  is  situate 
between  these,  and  is  furmshed  with  a  semidrcular  lip. 
Tlus  genus  was  instituted  by  Peron,  for  the  reception  of 
the  Clio  of  Brown.  The  C.pyramidaia  is  the  best  ascertain- 
ed  species.  Browne's  Jamaicoj  p.  S86,  Tab.  43.  f.  1.  Two 
other  species  were  taken  by  the  Congo  Expedition,  in  S. 
LaL  9*  U\  and  £.  Long.  9^  65',  and  S.  Lat  8"  4V  £. 
Long.  9°  l&j  ^^  both  having  a  spinous  process  on  each  side 
of  their  shell,  near  its  opening.     One  species  is  beautifully 
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sulcated  transversely,  and  the  other  but  sligbtlj   aoi**— 
Tudcejfs  Narrative^  p.  41S. 

B.  Fin  single. 

11.  Ctmbulia. — Tunic  cartilaginous  and  tioiigh-riHp 
ed. 

The  fin  is  single,  divided  into  three  lobes,  one  of  whkb 
is  small,  with  two  tubercles,  and  a-  minute  fleriiy  beaid 
This  genus  was  instituted  by  PsaoK,  in  Jnmale9  du  JKr 
seuffiy  t  XV.  t.  8.  f.  10.  11. 

Section  fL'^GjaTBROPODA. 

Orgam  ^Progressive  Motion fitUdJbr  Creeping, 

This  is  one  of  the  most  extensive  groups  of  MoDusdodi 
animals.  The  marks  by  which  it  is  distinguished  are  ndH 
defined,  and  the  external  and  internal  characters  of  the  ii»> 
des  have  been  successfully  illustrated. 

The  gasteropoda  may  be  conadered  as  having  the  body 
protected  dorsally  by  the  cloak,  and  ventraDy  by  the  fixit 
The  chak  b  rither  continuous^  and  usually  more  or  \m 
arched,  for  the  reception  of  the  viscera  underneath,  or  it  ii 
interrupted  by  a  projecting  bag,  in  which  are  contained  dK 
principal  digestive  and  reproductive  oigans.  This  project- 
ing  bag  is  tapering  and  spiral,  and  always  protected  exter- 
nally by  a  shell.  When  the  cloak  is  continuous,  the  sur- 
face is  variously  marked,  and  frequendy  exhibits  a  parti- 
cular portion,  more  elevated  than  the  rest,  in  some  casei 
concealing  a  testaceous  plate,  which  has  beaa  termed  the 
shidd. 

The  Jbot  situate  on  the  ventral  surface,  and  in  oppoaitiM 
to  the  cloak,  exhibits  a  flat,  soft  surface,  consisting  of  intO!- 
laced  muscular  fibres.  Its  central  surface  serves  as  a  sup- 
port  to  the  viscera,  while  externally  it  constitutes  the  organ 
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of  progresave  motion.  It  is  a  tucker  rather  than  a  foot, 
and  enables  the  animal  to  adhere  to  objects  when  at  rest, 
and  to  crawl  from  one  place  to  another  by  a  succession  of 
adheskms,  not  unlike  the  leedi.  It  is  also  used  as  a  fin  in 
swimnung. 

By  the  umon  of  the  cloak  and  foot  laterally  and  poste- 
liorlyy  a  sac  is  fonned,  which  is  open  in  firont  for  the  pro- 
trusion of  the  neck  and  head.  The  line  of  junction  be- 
tween the  cloak  and  foot  is  marked,  in  general,  by  peculia- 
rities in  the  condition  of  the  margins  of  both. 

The  neck  is  usually  divided  from  the  cloak  by  a  coBary 
or  thickened  margin  belonging  to  the  cloak,  or  rather  to 
the  shield,  while  in  other  cases  it  is  continuous.  Under- 
nea fh>  the  neck  is  frequently  attached  to  the  fbot^ 

The  hecul  supports  the  tentacula  and  eyes,  ia  free  dor- 
lally,  but  frequently  intimately  connected  with  the  foot  on 
its  ventral  side.  The  portion  between  the  tentacula  and 
the  mouth  is  termed  die  &>  yut^  {le  muflc  of  the  French, 
and  its  margin  le  chapervn).  The  mouth  exhibits  various 
modifications  of  fleshy  lips  and  corneous  jaws.  The  inside 
of  the  cheeks  are  covered  in  some  species  with  reflected 
teeth  to  aid  deglutition.  The  iofigue  can  scarcely  be  de- 
tected in  some  of  the  genen  while,  in  ot  rs,  it  i 
tuberde,  or  a  strap-shaped, 
▼ene  rows  of  teeth.  Thb 
to  the  base  of  the  mouth, 
qiiDous  processes  are  strong 
est  and  softest,  and  folded  up 
Cuvua  conjectures,  and  ap 
the  sfinl  portion  comes  foi 
i0iigue,in  proportion  as  tl 
I  and  absorbed.  (See  his  J 
dtMkar,  p.  IS). 
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The  organs  of  respiration  exhibit  the  two  modifiratiflPi 
of  lungs  and  ^Ils,  to  enable  us  to  divide  the  gasterapodb 
into  two  classes,  which  we  have  termed  Pulmonifeni  and 
Branchifera.     M.  Cuviek  appears  to  have  been  in  nme 
measure  aware  of  the  importance  of  the  distinctioo  wliai 
he  instituted  his  order  Pulmonis ;  but  he  afterwards  snfir- 
ed  himself  to  be  more  influenced  by  the  presence  <xf  an  oper- 
culum, the  shape  of  the  aperture  of  the  sheU,  and  the  wof 
posed  separation  of  the  sexes,  than  by  the  characters  of  the 
respiratory  organs. 

Class  1. — ^POLMONIFERA. 

The  pulmonary  cavity  is  single  and  lateral.  Its  orifice 
is  capable  of  being  closed  at  the  will  of  the  animal.  Tht 
bloodvessels  are  spread,  chiefly  on  the  walls  and  roof,  fib 
delicate  net-work.  The  opening  of  the  cavity  is  usually  m 
the  right  side,  with  the  anus  behind  it,  and  the  sexual  ori- 
fice is  in  the  front  near  the  head.  In  some  of  the  genoi, 
these  openings  are  situate  on  the  left  side.  The  sbdiiof 
the  former  are  denominated  deaircJ;  of  the  latter  rimttrd. 
This  cliange  in  the  position  of  the  external  openings  b  ac- 
companied by  a  corresponding  alteration  in  the  ammgenxBt 
of  the  internal  organs.  The  heart,  for  example,  is  thmp 
placed  on  the  gide  opposite  the  pulmcxiary  cavity.  lo  tbe 
dextral  shells,  therefore,  it  is  sinistral.  In  both  kinds, 
however,  all  the  organs  preserve  the  same  relatioa  to  the 
back  and  belly,  the  head  and  tail.  It  is  impossible,  thcve- 
fore,  to  conceive  a  dextral  animal  changed  into  a  aniitiil, 
by  any  circumstance  which  could  take  place  at  the  penod 
of  hatching,  as  M.  Bosc  was  inclined  to  believe.  Thisl^  \ 
rangement  of  the  organs  must  have  been  not  merely  ajng» 
nital,  but  coeval  with  the  formation  of  the  embryo,  h 
some  species  all  the  individuals  are  sinistral,  while  in  oduit 
the  occurrence  is  rarely  met  with  in  a  solitary  example. 
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^be  fbnner  are  in  their  natural  state,  the  latter  ought  to 
be  regarded  as  monsters.  Where  the  character  b  perma^ 
acnt,  it  should  constitute  a  generical  difference. 

The  reproductive  system  of  the  animak  of  this  class  ex- 
hibits the  sejcual  organs,  in  general,  united  in  the  same  in- 
diividual.     Mutual  imprq^tion,  however,  is  necessary. 
All  the  species  are  oviparous.     The  eggs  are  cither  naked^- 
is  in  the  terrestrial  genera,  or  enveloped  in  a  gelatinous 
mass,  like  the  aquatic  kinds*     The  embryo  acquires  nearly 
all  its  members  while  in  the  egg,  and  the  shell  is  of  a  pro- 
portional size  previous  to  hatching.     Sir  Everard  Home, 
when  treating  of  the  distinguished  characters  between  the 
ova  of  the  sepia,  and  those  of  the  vermes  testaoea  that  live 
in  water  {PhU.  Trans.  1817,  p.  297),  and  when  referring 
Id  the  ova  of  the  vermes  testacea,  says,  *^  If  the  shell  were 
jGarmed  in  the  ovum^  the  process  of  aerating  the  blood  must 
be  very  materially  interfered  with,  for  this  reason,  the  co- 
vering, or  shell  of  the  egg,  first  drops  off,  and  the  young 
ia  hatched  before  the  shell  of  the  animal  is  formed ;  this  t 
have  seen  take  place  in  the  eggs  of  the  garden  snul,  but  in 
the  testaoea  that  live  in  water,  the  young  requires  some  de- 
fence in  the  period  between  the  egg  being  hatched  and  the 
young  acquiring  its  shell,  which  is  not  necessary  in  those 
that  live  on  land ;  for  this  purpose,  the  ova  are  enclosed 
in  chambers  of  a  particular  kind."^     The  assertion  here 
made,  and  founded  on  a  priori  considerations,  that  the 
abeU  is  not  formed  until  afler  the  egg  is  hatched,  is  oppos- 
ed by  every  observation  which  we  have  been  able  to  make 
on  the  subject ;  and  what  is  more  surprising,  it  is  at  vari- 
'  Inoe  with  his  own  observations  on  the  garden  snail,  the  very 
».  ftample  produced  in  its  confirmation.   The  eggs  of  a  snail, 
;  Imd  on  5th  August  1773,  were  hatched  on  the  SOth  of  that 
IMXith,  and  their  condition  at  this  time  distinctly  stated^ 

VOL.  II.  F  f 
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^'  On  the  dOth,"^  he  says,  ^^  the  young  were  hatdied,  and  tfce 
shell  completely  formed.'*'  It  is  much  more  becoming  in  a 
philosopher  to  observe  how  nature  operates,  than  to  pfi»- 
nounee  what  she  must  do. 


Order  I. — ^Terrestrial. 

The  animals  of  this  order  reade  constantly  on  the  land. 
When  by  accident  they  fall  into  the  water,  they  appear  lo 
be  incapable  of  using  their  foot  as  a  sucker  or  as  a  fin,  aad 
die  after  a  few  writhings.  The  species  in  general  pnfer 
moist  places,  and  are  seldom  very  active  in  dry  weather. 
After  a  shower  they  speedily  leave  their  hiding  plaoei^  and 
at  this  time  they  may  be  readily  collected.  The  eggtait 
hatched  on  land. 

1st  Subdiviaon. 

Cloak  and  foot  parallel,  and  containing  the  visoert  Im^ 
tween  them. 

In  this  group  are  included  those  animals  denominated 
slugs  in  this  country.  They  possess  four  retractile  tentr 
cula,  of  unequal  length.  The  eyes  are  two  in  number,  ii 
the  form  of  black  points,  seated  at  the  tips  of  the  posterior 
tentacula. 

1st  Tribe. 

Cloak  with  a  shield.  This  shield  is,  in  general,  strengtb- 
ened  internally  by  a  deposition  of  earthy  matter,  in  the 
form  of  grains,  or  a  shelly  plate. 

A.  Shield  anterior.  In  this  group  the  shield  is  placed 
nearer  the  head  than  the  tail.  It  contains  four  genen, 
two  of  which  have  compound  tails,  or  furnished  with  peoQ-* 
liar  organs,  while  in  the  remaining  genera  the  tails  are  ma^ 
pie.  The  mouth  consists  of  Ups,  which  are  capable  of  sumD 
•xten^on,  and  above,  the  entrance  is  armed  with  a  ooncne 
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corneotis  jaw  with  a  notch  in  the  middle.  The  tongue  is 
merely  armed  with  soft  transverse  ridge**,  pointed  before, 
and  terminated  liy  a  sliort  cartilaginous  cone.  There  is  a 
senttble  dilatation  of  the  gullet,  which  marks  the  place  of 
the  stomach,  at  the  under  extremity  of  which,  is  the  rudi- 
ment of  a  ca-cum  at  the  pyloric  opening.  The  intestine 
makes  several  folds,  chiefly  in  the  li\*er,  before  it  reaches 
iba  aniM.  The  salivary  glands  reach  to  the  extremity  cyf 
the  gullet.  The  liver  is  divided  into  five  lobes,  which  give 
riae  to  two  ducts  that  open  into  the  pylorus. 

The  circulating  system  consists  of  two  vena?  cava*,  which 
give  out  numerous  branches  to  the  pulmonary  cavity.  The 
aSrated  blood  is  conveyed  by  several  ducts  to  a  «rople  mem- 
branaceous systemic  auricle.  Between  the  auricle  and  ven- 
tricle there  are  two  valves.  The  ventricle  is  more  muscu- 
htf  than  the  auricle.  The  arteries,  which  take  their  rise 
(ran  a  single  aorta,  are  characterised  by  a  peculiar  opaci- 
ty, and  whiteness  of  colour,  as  if  they  were  filled  with  milk. 

The  organ  of  viscosity  nearly  encircles  the  pericardium. 
It  consists  of  r^ularly  pectinated  plates.  Its  excretory  ca- 
nal terminates  at  the  pulmonary  cavity. 

The  organs  of  generation  consist,  in  the  female  parts,  of 
an  ovarium,  oviduct,  and  uterus ;  and  in  the  male,  of  a  tes- 
ticle, vas  deferens,  and  penis,  together  with  the  {peduncu- 
lated vesicle;  and,  as  comnHMi  to  both  the  sexual  organs, 
there  is  a  cavity  opening  externally,  in  which,  by  separate 
orifices,  the  uterus,  penis,  and  vesicle,  terminate. 

1.  ExtremUy  of  the  Tail  Compound, 

12.  Ah  I  ox.— A  mucous  orifice  at  the  termination  of  the 
eloak. 

This  genus  has  been  recently  instituted  by  M.  le  Baron 
lyAudebard  De  Femissac,  in  his  Hisioire  NatureUe  Ghki- 
ftie  et  Partiadiere  du  Molhutques  Terrertres  et  Fluviatilcs^ 
iWio,  Paris^  1819}  Se.  liv.  p.  53.     The  species  of  which  it 

Ff2 
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oonsisU  were  formerly  confounded  with  those  which  mnr 
constitute  the  restricted  genus  Limax.  It  differs,  howerci; 
in  possessung  the  mucous  pore,  in  the  puhnooary  orifice  be- 
ing near  the  anterior  margin  of  the  shield,  with  the  sexual 
orilBce  underneath,  and  in.  the  soft  state  of  the  calcflraooi 
matter,  in  the  shield.  The  author  now  quoted,  has  d^ 
scribed  four  species,  and  illustrated  their  characters  bjr 
beautiful  and  expressive  figures.  The  Limax  ater  (fogd" 
ther  with  its  variety  ru/us)  of  British  writers  may  be  re- 
garded as  the  type  of  the  genus. 

13.  Pl£ctropuorus. — A  conical  protuberant  shdl  it 
the  tenounation  of  the  doak. 

This^nus,  likewise^institutedby  M.  Ferbussac,  oetri^ 
i^esembles  the  preceding  in  form.  Three  spedes  have  bea 
described  and  figured,  which,  however,  difier  remarkibijr 
from  one  another. 

2.  Extremity  of  the  Taxi  simple. 

The  genera  of  this  group  have  neither  a  terminal  mu- 
cous orifice  nor  shell. 

14.  Li5iAx. — Pulmonary  orifice  near  the  posterior  mar* 
gin  of  the  shield. 

This  genus,  as  now  restricted  by  M.  Ferrussac,  diffo^ 
from  the  Arion  in  the  absence  of  the  caudal  mucoos  poiei 
the  position  of  the  pulmonary  cavity,  and  the  orifice  of  the 
sexual  organs  placed  under  the  superior  right  tentaculus. 
The  calcareous  matter  of  the  shield  is  more  solid,  and  ap- 
pears as  a  shelly  plate.  Six  species  have  been  described 
and  figured.  The  Limax  dnereus  of  Lister  is  the  type 
of  the  genus. 

15.  LiMACELLus. — Pulmonary  orifice  near  the  anteiiar 
margin  of  the  shield. 

This  genus  was  instituted  by  M.  de  Blainvills,  in  the 
Journal  de  Physique^  December  1817,  p.  442,  pL  11,  f.  5i 
nov.     His  observations  were  made  on  a  specimen  in  a  diii- 
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^dled  Btatei  preserved  in  spirits  of  wine,  which  was  com- 
municated to  him  by  Dr  Lbach  of  the  British  Museum. 
Its  history  is,  therefore,  necessarily  imperfect.  The  animal 
is  rounded  before,  and  pointed  behind,  and  dorsally  protu- 
betmnt  The  whole  body  is  smooth,  soft,  and  of  a  greyish- 
white  colour.  The  shield,  which  adheres  on  all  sides,  is 
destitute  of  any  sheUy  plate.  It  is  notched  near  its  ante- 
rior margin,  at  the  opening  of  the  pulmonary  cavity.  The 
foot  is  broad,  and  separated  from  the  cloak  by  a  slight 
fdd,  which,  on  the  right  nde,  forms  a  groove,  leading  from 
the  base  of  the  right  tentaculum  to  the  posterior  extremity 
of  the  body.  It  is  inferred  from  this  appearance,  that  the 
aezual  organs  are  disjoined,  the  female  parts  being  seated 
in  the  tail,  while  the  male  organs  occupy  the  ordinary  po- 
sition. The  only  species,  Limacettut  lactesccm,  is  supposed 
to  have  been  brought  from  the  Antilles. 

B.  Shield  posterior. 

In  this  group,  the  shield  is  placed  nearer  to  the  tail  than 
in  the  preceding,  and  is  fortified  internally  with  a  subspiral 
plate.     It  contains  one  genus. 

16.  PAKMACELLA.^Posterior  extremity  of  the  sliicid 
containing  the  shell. 

The  pulmonary  cavity  is  placed  underneath  the  shell  of 
the  shield.  This  arrangement  occaaons  a  corresponding 
po6teri(Nr  position  to  the  heart.  Along  the  back^  from  the 
rfiield  to  the  head,  are  three  grooves,  the  middle  one  of 
which  is  double.  The  shield  itself  adheres  only  at  the  pos- 
terior  portion,  the  anterior  part  being  free.  The  internal 
structure  is  similar  to  the  slugs.  The  only  marked  difference, 
indeed,  consists  in  two  conical  appendages  of  the  sexual  ca- 
Tity*  l>y  which  there  is  an  a|iproQch  to  the  species  of  IMicix. 

The  ParmauUa  OUvtrri  is  the  only  known  species,  and 
was  6rst  descril^d,  and  its  structure  unfolded,  by  M.  Cu- 
▼lES.    It  was  brought  from  Mesopotamia  by  M.  Olivier. 
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2d  Tribe.     Cloak  destitute  of  a  shield. 
In  this  tribe,  the  pulmonary  cavity  is  »tuate  near  the 
tail. 

A.  Tail  covered  with  a  single  spiral  open  ahdL 

17.  Testacella.— Pulmonary  cavity  underneath  the 
shell. 

The  vent  and  pulmonary  cavity  are,  firom  the  position  of 

the  protecting  shell,  on  which  they  are  dependent,  nearij 

terminal.    The  foot  extends  on  each  side  beyond  the  body. 

From  the  manner  in  which  the  blood  is  aerated,  the  auride 

'  and  ventricle  are  placed  longitudinally,  the  latter  being  a»> 

*terior. 

This  genus  at  present  consists  of  three  species.     One  of 
these,  T.  fuUiotoideus,  is  a  native  of  France  and  Spain.   It 
Uves  in  the  soil,  and  feeds  on  the  earth  w(»>ro.     Anotkr 
species,  the  T.  Maugei^  was  first  observed  at  Teneriffei  by 
M.  Mauge.     It  has  been  figured  in  the  splendid  work  co 
the  Mollusca,  by  Februssac,  already  referred  to,  Tab.  riL 
f.  10 — IS,  from  specimens  found  in  the  botanical  gankaof 
Bristol,  and  communicated  by  Dr  Lsach.     It  has  been 
conjectured,  tliat  the  British  examples  may  have  been  intro- 
duced along  with  plants  from  TenerifFe.     The  third  spc^ 
cies,  T.  AnUnffuuH^  is  established  on  the  doubtful  autbooij 
of  a  shell,  in  the  collection  of  M.  Lamark. 

B.  Destitute  of  an  external  shell. 

18.  Verokicellus. — Cloak  fortified  posteriorly  by  ai 
internal  shelly  plate.     Tcntacula  four. 

This  genus  was  instituted  by  M.  Blainvillk,  for  the 
reception  of  tjie  V,  iavi^^  established  from  a  specimen  pre- 
served in  spirits,  belonging  to  the  British  Museum,  and 
communicated  by  Dr  Leach.  It  is  figured  by  Fekuussac, 
Tab.  vii.  Fig.  6,  7.  The  body  is  somewhat  pointed  be^ 
fore,  and  rounded  l)eliiiid.  The  cloak  is  large ;  the  foot 
ratlicr  narrow,  an<l  plaited  on  the  edges.     The  opening  to 
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the  pulmonary  cavity  is  situate  on  the  right  side  posteriorly, 
under  the  shell.  A  little  in  advance  of  this,  is  another 
opening,  in  the  middle  of  which  is  the  funnel-shaped  aper- 
ture of  the  anus.  The  sexual  organs  are  united,  and  placed 
at  the  base  of  the  right  tentaculum. 

It  is  not  improbable,  according  to  Fkrrussac,  that  the 
Li/max  nudus  cinereus  terrestris  of  Sloane,  Jam.  ii.  p.  190, 
Tab.  288,  f.  ^  S,  may  belong  to  this  genus,  or  rather,  that 
the  individual  brought  home  by  Sloane,  may  have  been 
the  identical  specimen  submitted  to  M.  Blainvills^s  exa- 
nination. 

19.  Onchidium Cloak  tuberculated.     Snout  enlarged 

and  anarginate.  Tentacula  two  in  number,  with  eyes  at 
the  tips. 

This  genus  was  instituted  byDrBucHANAM  (now  Hamil- 
ton), in  Lin,  Trans,  vol.  v.  p.  132,  for  the  reception  of  a 
apedes  which  he  found  in  Bengal,  on  the  leaves  of  Ttfphm 
Elephantina.  It  is  not,  according  to  this  naturalist,  **  like 
many  others  of  the  worm  kind,  an  hermaphrodite  animal;  for 
the  male  and  female  organs  of  generation  are  in  distinct  indi- 
viduals. I  have  not  yet  perceived  any  mark  to  distinguish  the 
sexes,  while  they  are  not  in  copulation;  as,  in  both,  the  anus 
and  sexual  organs  are  placed  m  a  perforation  (cloaca  commu- 
nis), in  the  under  part  of  the  tail,  immediately  behind  the 
tool ;  but,  during  coition,  the  distinction  of  sexes  is  very 
evident,  the  penis  protruding  to  a  great  length,  considering 
the  size  of  the  animal.'^ 

Sd  Subdivision. 

Cloak  and  foot  not  parallel ;  the  viscera  contained  in  a 
spiral,  dorsal  protul^rance,  protected  by  a  shell. 

This  group  includes  the  animals  usually  denominated 
Snails.  They  bear  a  very  close  resemblance  to  the  Slugs. 
The  shield,  however,  has  a  thickened  margin  in  fronts 
deshned  to  »tin.tc  ihe  matter  of  the  shell.    In  the  part  cor- 
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responding  with  the  centre  of  the  shield  in  the  slugs,  tbcM 
is  (as  CuviEB  has  characteristically  termed  it)  a  fuOyrd 
rupture^  through  which  the  viscera  are  protruded  into  a  co- 
nical bag  twisted  spirally.     In  this  bag  are  coDtained  the 
principal  viscera,  the  liver  occupying  its  extremity.     The 
body  of  the  animal  is  attached  to  the  pillar  of  the  shell  bj 
a  complicated  muscle,  which  shifts  its  place  with  the  growth 
of  the  animal.     The  mouth  is  furnished  above  with  a  tfaiD- 
arched  corneous  mandible,  notched  on  the  edges.     The 
whole  body,  including  the  foot  and  head,  are,  in  genenl^ 
^pable  of  being  withdrawn  into  the  cavity  of  the  shell    In 
one  genus,  the  aperture  is  closed  by  a  lid. 
1st  Tribe. 

The  foot  is  furnished  with  a  lid  or  operculum,  for  dosbig 
the  mouth  of  the  shell  when  the  animal  withdraws  itself  in- 
to the  cavity. 
£0.  CrcLOSTOMA.^-Aperture  of  the  shell  circular. 
The  tentacula  arc  linear  and  subretractile.    The  primuy 
ones  have  subglobular,  highly-polished  extremities,  consi- 
dered by  MpNTAGU  as  the  eyes.      The  true  eyes,  how- 
ever, are  placed  at  the  exterior  base  of  the  large  tentacula, 
and  are  elevated  on  tubercles,  which  are  the  rudiments  of 
the  second  pair. 

The  aperture  of  the  pulmonary  cavity  is  situate  on  the 
neck.  The  sexes  are  likewise  separate ;  the  perns  of  the 
male  being  large,  flat,  and  muscular.  The  mouth  is  fbnn- 
ed  into  a  kind  of  proboscis,  and  the  upper  lip  is  deep^ 
emarginate.  The  Turbo  elegans  of  British  conchcdo^tfa 
is  the  type  of  the  genus. 

2d  Tribe. 

Foot  destitute  of  a  lid. 

A.  Aperture  of  the  shell  with  a  thickened  margin. 
In  all  this  division,  the  margin  of  the  shell,  while  tlie  am- 
pal  is  young,  is  thin  ;  but,  upon  reaching  a  certain  period. 


MOLLUSCA.  4A7 

it  beoomes  thick,  and  bordered  with  a  ring,  after  which 
there  is  no  increase  of  aze. 

1.  Last  formed  Whorl  of  (he  Shell  greatly  larger*  than 

the  penuUinuUe  one. 

21.  ^(f&r.— Snail.  Aperture  of  the  shell  lunulated; 
the  width  and  length  nearly  equal. 

The  snails  differ  from  the  slugs  chiefly  in  the  organs  of 
reproduction.  The  vagina,  previous  to  its  termination  in 
the  sexual  cavity,  is  joined  by  the  canal  of  the  vesicle,  and 
by  two  ducts,  each  proceeding  from  a  bundle  of  muldiid 
▼esides.  Each  bundle  consists  of  a  stem  or  duct,  and  nu- 
merous  branches,  with  blunt  terminations.  These  organs 
secrete  a  thin  milky  fluid,  the  U6e  of  which  is  unknown. 

Connected  with  the  sexual  cavity  is  the  bag  in  which  the 
darts  are  produced.  The  bag  itself  is  muscular,  with  lon- 
gitudinal grooves,  and  a  glandular  body  at  the  extremity. 
This  glandular  body  secretes  the  dart,  which  is  in  the  form 
of  a  lengthened  pyramid,  consisting  of  calcareous  filaments 
nearly  resembling  asbestus.  Previous  to  the  sexual  union, 
the  two  snails  touch  each  other  repeatedly  with  the  mouth 
and  tentacula,  and  at  last  the  dart  of  the  one  is  pushed 
forth  by  its  muscular  bag,  and  directed  against  the  body  of 
the  other,  into  which  it  enters,  never  penetrating  through 
the  integuments,  and  even,  in  many  cases,  falling  short  of 
Its  mark.  Whether  the  use  of  the  dart  is  merely  to  stimu- 
late, or  whether  it  is  subservient  to  any  other  purpose,  can 
scarcely  be  siud  to  be  determined. 

The  species  belonging  to  this  genus  are  numerous,  and 
exhibit,  in  the  form,  the  markings,  and  the  coverings  of  the 
ahell,  numerous  characters  for  their  subdi\ision. 

82.  BuLiMUS. — Aperture  of  the  shell  longer  than  broad. 

The  structure  of  the  animals  of  this  genus  has  not  been 
determined ;  but  analogy  would  lead  us  to  conclude,  that  it 
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18  similaF  to  tbe  snails.     While  the  shells  ci  the  helix  ut 
globose,  those  of  bulimus  are  turreted. 

%  Last  Whorl  nee^rly  qfthe  same  size  as  the  pemMmak 

one  J  or  even  less. 

The  species  which  are  related  to  the  Turbo  bidensfer- 
versus  and  muscorum  of  Linn^cus,  omstitute  a  veiy  nata- 
ral  family,  which  may  be  termed  PaPADJB,  distioguiflhed 
by  the  mouth  being,  in  general,  furnished  with  teeth,  or 
testaceous  laminae,  and  the  last  whorl  nearly  the  same 
as  the  preceding.  Perhaps  the  most  convenient  way  of 
dividing  them  is  into  two  sections,  the  first  indudii^  the 
dextral,  and  the  second  the  sinistral  shells. 

The  dextral  pupadae  form  three  genara.    The  Pufa,  as 
originally  constructed  by  Lahabk,  was  equally  fieuilty  witli 
many  of  the  old  Linnsean  genera.     As  we  have  restricted 
it  to  include  dextral  shells,  with  the  animal  possessing  fixir 
tentacula,  with  eyes  at  the  tips  of  the  two  longest^  we  cm 
receive  into  it  the  muscorum^  sexdeniatuSy  and  juniperi  of 
M OKTAGu*     The  genus  Chondrus  of  Cuvieb  contains  tbe 
tridens  of  Montagu.     In  the  genus  Carychium,  fctfinedl 
by  M ULLER,  the  tentacula  are  only  two  in  number,  with 
the  eyes  placed  at  the  base.     It  is  represented  by  tbe  T. 
carychiuri}  of  Montagu. 

The   sinistral   pupadae   form   two  genera.      The  first, 
which  is  the  Clausilia  of  Drapabnaud,  contains  sinistral 
shells,    the  animal  furnished  with  four  tentacula,  having 
eyes  at  the  tips  of  the  two  longest.     To  the  pillar  there  is 
attached  internally  a  twisted  plate.     This  contains  the  fol- 
lowing British  species, — -perversaj  ntgricanSy  ktminaiOy  6i- 
plicatay  and  laMata.  The  other  genus,  called  Vertigo,  was 
formed  by  Muller.     The  animal  possesses  only  two  ten- 
tacula, with  the  eyes  on  their  tips.     The  T.  vertigo  is  the 
type  of  the  genus. 
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B.  Aperture  of  the  shell  destitute  of  a  thickened  margin. 
There  is  in  this  group  no  certain  indication  of  maturity 
or  stationary  growth. 

1.  Mouih  of  the  Shell  at  the  Pillar  entire. 

5tS,  ViTRiNA. — Margin  of  the  shield  double. 

The  upper  fold  of  the  shield  is  divided  into  several  lobes, 
which  are  capable  of  being  reflected  over  the  surface  of  the 
AsSL  The  shell  itself  is  not  capable  of  containing  the  whole 
body  of  the  animal.  The  Helix  peOucida  of  Muller  is 
the  type  of  the  genus.  It  is  a  common  British  species,  and 
W9B  hastily  regarded  by  Montagu  as  the  fry  of  the  Helix 
htcida*. 

S.  Mouih  of  the  Shell  at  the  Pillar  effuse, 

5M.  SucciNEA. — Termination  of  the  pillar  rounded. 

The  mouth  is  large  in  proportion  to  the  size  of  the  shell, 
with  the  outer-lip  thin,  and  the  pillar  attenuated.  We  are 
at  a  loss  to  account  for  the  conduct  of  Lamark  in  substi- 
tuting a  new  name  for  this  genus,  without  any  apparent  rea- 
son, and  thus  adding  to  the  synonimes  with  which  the 
science  is  already  oppressed.  The  name  first  employed  by 
Draparnaud,  indicates  one  of  the  most  striking  characters 
of  the  type  of  the  genus ;  whereas  the  term  An^hibutinOj 
used  by  Lamark,  is  founded  on  a  mistake,  and  is  apt  to 
mislead.  The  Helix  succinea  (the  type  of  the  genus), 
although  found  in  damp  places,  is  not  amphibious.  It 
never  enters  the  water  voluntarily.  Indeed  Moller  says, 
^^  Sponte  in  aquam  descendere  nunquam  vidi,  e  contra 
quoties  eum  aqua;  immisi,  confestim  egrediebatur.'^  The 
same  remark  is  made  by  Montagu,  and  we  have  often 
witnessed  its  truth. 

25.  Achatina.— The  termination  of  the  pillar  truncated. 


"  a  figuix*  of  this  iipccie>  is  gi\en  in  ri«l«  1V\  f.  1. 
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The  Buccmum  acicula  of  Mulleb,  a  native  of  England, 
belongs  to  this  genus ;  and  likewise  the  Hdix  €)ctona  of 
LiKNiEUs,  erroneously  considered  as  a  native  of  Britain. 

Order  II.— Aquatic. 

The  aquatic  pulmoniferous  gasteropoda  have  their  mi- 
dence  constantly  in  the  water.     They  possess  two  tentacnh 
only.    These  are  usually  flattened,  incapable  of  being  with- 
drawn, and  having  the  eyes  at  the  internal  bnae*    The  fiiod 
conmsts  of  aquatic  plants.     Respiration  can  only  take  plioe 
at  the  surface  of  the  waler,  to  which  the  animals  oocasioiiaL 
)y  ascend,  to  expel  from  the  pulmonary  caidty  the  vitiated 
air,  and  replenish  it  with  a  fresh  supply.     The  sexes  aie 
united.     The  spawn,  which  is  in  the  form  of  a  rounded  ge- 
latinous mass,  containing  many  ova,  is  deponted  cm  aqtntic 
plants  under  water.     Previous  to  hatching,  the  foetus  mittt 
be  aerated  by  means  of  some  branchial  arrangement 

1st  Subdivision. 

Body  protected  externally  by  a  shell. 

The  animals  belonging  to  this  subdivision  bear  a  veiy 
close  resemblance  to  the  snails,  in  the  structure  oi  their  bo> 
dy,  and  the  form  of  their  shell. 

1st  Tribe. 

The  protecting  shell  spirally  twisted. 

A.  Shell  turreted. 

1 .   Wliorls  dextral. 

24.  Lymneus.— Aperture  of  the  shell  having  the  right 
lip  joined  to  the  left  at  the  base,  and  folding  back  on  the 
pillar. 

The  tentacula  are  lanceolate  and  depressed.  The  mouth 
is  furnished  with  three  jaws ;  the  lateral  ones  ample ;  the 
upper  one  crescent-shaped,  and  emarginate.  The  male  aod 
female  organs,  though  intimately  connected  internally, 
have  tlieir  external  orifices  separated  to  a  considerable  di*- 
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Umoe,  the  former  issuing  under  the  right  tentaculum,  the 
latter  at  the  puhnonary  cavity.  In  consequence  of  this  ar- 
rangement, the  individuak  of  L,  Hagnalis  have  been  ob- 
served by  GfiOFFROY  and  Mullse  to  unite  together  in  a 
chain  during  coition,  the  first  and  last  members  of  the  se- 
ries exercising  only  one  of  the  sexual  functions,  the  inter- 
vening individuals  impregnating  and  receiving  impregni^ 
tion  at  the  same  time.  Whether  this  is  the  constant  or 
only  accidental  practice  of  this  species,  does  not  appear  to 
be  determined.  We  know  that  many  other  species  of  the 
genus  are  mutually  impregnated,  as  usual,  in  pairs  only. 

The  qpedes  of  this  genus  are  numerous.  They  reside  in 
pools,  lakes,  and  rivers,  and  furnish  a  favourite  repast 
to  the  different  kinds  of  trouts  and  water-fowl.  The  fol- 
lowing are  natives  of  Britain :— L.  stagmdisy  JragUiSf  pa- 
kistriSy  JbssariuSy  odaiifractuSy  detritus j  auriculariuSy  pu- 
irisy  glittinosuSy  and  probably  Helix  luica  of  Montagu. 

With  regard  to  the  Lytmuus  auricttlariuSy  it  would  ap- 
pear, from  the  observations  of  Dbaparnaud,  **  Hisioire 
dcs  MoUuaqueSy'^  p.  49.»  that  it  exhibits  a  very  angular 
structure  of  the  respiratory  organs.  We  shall  quote  his 
own  words : — *^  Uanimal  est  pourvu  de  quatrc  filamens  ou 
tubes  qui  partent  de  la  p^trtie  sup^riure  du  cou,  pres  du 
manteau;  ce  sont  des  trachees.  Ces  tubes  sont  longs, 
Uancs  et  tres  transparens,  et  on  ne  les  distingue  bien  qu^  a 
la  loupe.  Leur  surface  est  comme  rugueuse,  et  leur  extre- 
mity est  un  peu  renflee.  lis  sont  r^tractiles.  L'animal  les 
fait  sortir  k  volonte,  un,  deux,  trois  ensemble :  il  les  agite 
ct  les  contoiune  sans  cesse  en  divers  sens :  ce  qui  fait  qu^on 
les  prendroit  pour  de  pctits  vers.  Je  pn^ume  que  par  ce 
mouvement  oes  organes  separent  de  Teau  Tair  que  y W 
oootcnu  et  Tabsorbent.  Cet  animal  est  tres  sujet,  ainsi  que 
les  autres  gasteropodes  fluviatiles,  k  etre  infeste  par  le  ^ms 
permiculariSf  qui  se  loge  ordinairement  cntre  Ic  cou  et  le 
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manteau,  au  dessous  des  tentacules,  et  s^agite  sans 
d\in  mouvement  vermiculaire.'"  But  little  doubt,  we  ibniky 
can  be  entertained  that  this  naturalist  had  been  deceived  far 
some  of  the  parasitical  leeches  which  infest  the  aquatic  pat 
monifera,  and  that,  instead  of  breathing  by  means  of  tubu- 
lar gills,  the  animal  of  the  L.  aurie%darm$  poaaeaaesy  like 
those  which  it  resembles  in  other  characters,  a  pulmoniiy 
cavity. 

2.   Whorls  sinistral. 

ft5.  Physa. — Pillar-lip  destitute  of  a  fold. 
The  external  appearance  of  the  animal  is  similar  to  the 
Lymneus ;  but  die  margin  of  the  cloak  is  loose,  divided  in- 
to lobes,  and  capable  of  being  reflected  over  the  surface  of 
the  shell  near  the  mouth.     This  genus  was  instituted  hj 
Drapabnaud.     The  Bullajbntinalis  of  British  authors  is 
regarded  as  the  type  of  the  genus. 
^.  Aplexa. — Pillar-lip,  with  a  fold. 
This  genus  was  instituted  by  us  for  the  reception  of  the 
Bulla  hypnorum  and  rivaUs  of  British  writers.     The  shefl 
is  more  produced  than  in  the  physa.    The  cloak  of  the  ani- 
mal is  incapable  of  being  reflected  on  the  shell,  and  its  mar- 
gin is  destitute  of  lobes. 
B.  Shells  depressed. 

The  spires  revolve  in  nearly  the  same  horizontal  fine. 
The  tentacula  are  long  and  filiform. 

27.  Planobbis. — Cavity  of  the  shell  entire. 

This  is  another  sinistral  genus ;  the  vent,  pulmonary  ca- 
vity, and  sexual  organs,  being  on  the  left,  and  the  heart  on 
the  right  side.  The  P.  comeus^  the  type  of  the  genus, 
pours  forth,  when  irritated,  a  purple  fluid  from  the  ndes, 
between  the  foot  and  the  margin  of  the  cloak. 

28.  Segmentina. — Cavity  of  the  shell  divided. 
Externally,  the  shell  appears  similar  to  planorbis ;  but  tn- 

temaUy,  it  is  divided  by  testaceous,  transverse  partitions,  in- 
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to  aererai  chambers,  which  commuDicate  with  each  other  by 
tnradiatied  apertures.  It  is  uncertain  whether  the  animal  is 
to  be  consdered  as  dextral  or  sinistral.  This  genus  was 
inatitHted  by  us  several  years  ago,  for  the  reception  of  the 
NmUUui  lacugiris  of  LioirrrooT,  first  described  and  figur- 
mA  in  Pka.  Trans,  vol.  Ixxvi.  p.  160.  Tab.  1.  f.  1.  8. 

«d  Tribe. 

Shell  simply  conical. 

29.  Akcylus. — Foot  short,  elliptical. 

The  tentacula  are  short,  compressed,  and  a  little  trun- 
cated. This  genus  was  formed  by  Geoffrov,  and  includes 
die  Patella  lacustris  and  oblofiga  of  British  oonchologists. 

Sd  Subdivision. 

Body  destitute  of  the  'external  protection  of  a  shell. 

90.  PsRONiA. — Head  with  two  long  retractile  tentacula. 
The  snout  is  divided  into  two  broad  appendages.  Between  , 
the  tentacula,  towards  the  right  ade,  is  the  opening  for  the 
peius.  The  anus  is  terminal,  immediately  above  which  is^ 
ibe  entrance  to  the  pulmonary  cavity ;  and  on  the  right  is 
the  opening  to  the  female  organs,  from  which  a  groove  runs 
towaids  the  right  lobe  of  the  snout. 

The  mouth  is  destitute  of  a  proboscis  or  jaws.  The  tongue 
is  merely  a  cartilaginous  plate  grooved  transversely.  The 
gullet  is  long  in  proportion,  with  a  villous  surface.  There 
are  three  stomachs,  each  dbtinguished  by  its  peculiar  cha- 
racters. The  first  is  a  true  gizzard,  covered  internally  with 
a  cartilaginous  cuticle,  and  its  walls  formed  of  two  strong 
musdes,  with  connecting  ligaments.  The  second  stomach 
is  funnel-shaped,  with  prominent  ridges  both  on  its  external 
and  internal  surface.  These  ridges,  at  their  origin  inter- 
nally, are  highest,  and  project  considerably  into  the  cavity, 
acting  Uke  a  valve  in  retarding  the  progress  of  the  food. 
Xhe  third  stomach  is  short  and  cyUndrical,  covered  inter- 
nally with  equal  longitudinal  fine  ridges.     The  intestine  b 
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mtoAy  of  equal  ttacknos      nw^ioiit^  «id  ufiwirib  tf 
twice  the  length  of  the  body.    The  idifTj 
mudi  bnuached,  and  pour  their  oontents  into  the 
of  the  gullet    The  liver^  in  the  ammals  of  tUa 
diatributed  into  three  aepante  prartioniy  eadi  of  which 
be  regarded  aa  a  diadnct  liver,  an  arnu^gonenl  wUdi  ia 
known  to  take  fdace  in  any  other  animaL    The  finC 
is  situate  near  the  middle  of  the  body,  on  the  i^g^ 
while  the  second  is  placed  near  the  poatesrior  i  Uurnkj 
The  ducts  enter  the  cardiac  opening  of  the  arnmachi  mA 
by  a  separate  hole^  and  seem  to  ocqupy  the  plaoe  of  dK 
seme  of  gastric  glands  observed  in  biida.   The  tUid  Bfvii 
placed  at  the  posterior  end  of  the  ffMMMid^  into  which  k 
pours  its  contents  by  a  short  duct 

The  most  remarkable  feature  of  the  circulating  syilaBi 
b  the  position  of  the  lungs,  at  the  posterior  extremity  of  tk 
'  body,  which  occasions  a  corresponding  arrangement  b  tk 
connecting  organs.  The  entrance  to  the  pulmonary  can^ 
is  immediately  above  the  anus.  The  vessek  in  whidi  tk 
blood  is  aerated,  are  distributed  on  the  roof  and  sides  of 
the  cavity.  The  pulmonic  veins  conast  of  two  receptackii 
one  on  each  ade,  extending  nearly  the  length  of  the  bod^, 
which  may  be  considered  as  venae  cavss.  These  receive  tk 
blood  by  numerous  vessels,  and  convey  it  directly  to  tk 
lungs.  The  aerated  blood  is  convejred  by  a  systemic  viia 
into  a  large  auricle,  seated  in  front  of  the  lungs,  of  coon- 
derable  size,  with  the  walls  fortified  on  the  interior  bj 
branched  ligaments.  The  ventricle  is  pkced  at  its 
nor  extremity,  and  separated  by  two  valves.  The 
arises  from  the  oppoute  side  of  the  ventricle,  its  mui  traak 
passing  on  towards  the  head. 

The  male  and  female  oi^gans  of  generation,  although  oc- 
curring in  the  tame  individual,  appear  to  occupy  diftmt 
parts  of  the  body.     The  opening  of  the  male  organs  is  at 
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he  tenUcula,  which  leads  to  a  cavity  terminating  in  two 
unequal  recesses.   The  anterior  is  the  smallest,  and  receives 
the  termination  of  a  vessel  three  or  four  times  longer  than 
the  body,  whidi    takes   its  rise  at  the  external  base  of 
the  cavity,  apparently  from  the  cellular  substance,  and, 
after  a  variety  of  convolutions  in  the  neighbourh(X)d  of 
the  mouth,  ojiens  into  the  recess.    The  second  recess  is  the 
largest,  and  die  vessel  connected  with  it  is  most  compli* 
ested.     Its  origin  is  in  a  mass  which  occupies  a  consider- 
aUe  portion  of  the  abdominal  cavity,  and  which  consbts  of 
a  vessel  forming  a  great  number  of  complicated  oonvolu- 
dons,   liberally   supplied   with    bloodvessels.      The  duct 
which  process  from  this  mass,  undergoes  for  a  short  space 
a  sudden  thickening  of  its  walls,  after  which  it  again  con- 
tracts,  and,  before  it  terminates  in  a  perforated  glandular 
knob  in  the  recess,  it  contains  a  pedunculated  fleshy  body, 
with  a  sharp-pointed  corneous  extremity,  probably  capable 
of  bdng  protruded  into  the  recess  and  cavity. 

The  parts  which  arc  considered  as  forming  the  female  or- 
gans, or  those  which  are  connected  with  the  sexual  cavity  on 
the  right  side  of  the  anus,  connstof  an  ovarium,  divided  into 
two  lobes,  each  of  which  may  be  perceived  to  be  again  mi- 
nutely subdivided.  The  oviduct  is  tortuous,  and  passes 
through  a  glandular  body,  which,  in  the  other  gasteropoda, 
is  r^arded  as  the  testicle.  The  pedunculated  vesicle  gives 
out  two  ducts,  one  of  which  goes  to  the  testicle,  the  other 
to  the  uterus.  It  is  difficult  to  form  even  a  conjecture  re- 
ganhng  the  uses  of  all  this  complicated  sexual  apparatus. 
The  subject  can  only  be  elucidated  by  an  attentive  exami- 
nation of  the  condition  of  the  organs  at  different  seasons  of 
the  year,  and  by  studying,  at  the  same  time,  the  Iiabits  of 
the  animals. 

The  preceding  description  of  the  characters  of  tlie  genus 
is  taken  from  the  anatomical  details  of  a  species  found 

▼OL.  II.  ^  S 
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creeping  upon  the  rocksunder  water  in  the  Mauritius,  hy  M . 
Pe&ok,  which  CuviER  referred  to  the  genus  OnchidiuiD 
of  Buchanan,  already  noticed.     We  have  ventuped  to  in- 
stitute the  genus,  and  to  name  in  honour  of  the  discoverer 
of  the  first  ascertained  species.     Cuvier  conjectures  that 
it  breathes  free  air,  and  has  accordingly  inserted  it  amoiy 
the  Ptdmones  aquatiqtie.     Some   doubts,   however,  may 
reasonably  be   entertained  as  to  the  truth  of  this  suppos- 
tion.     It  would  certainly  be  an  unexpected  occurrence,  to 
find  a  marine  gasteropodous  moUusca  obliged  to  come  to 
the  surface,  at  intervals,  to  respire.   It  will  probably  be 
found  that  it  is  truly  branchiferous. 

Class  II. — Branchifbra. 
The  molluscous  animals  of  this  class  are  more  numerous 
than  those  of  the  preceding.  They  chiefly  inhabit  the  wa- 
ters of  the  ocean,  a  few  gcnera'only  being  met  with  in  fresh 
water  lakes  and  rivers.  The  branchiae  which  constitute 
their  aerating  organs,  exhibit  numerous  varieties  of  fonn, 
position,  and  protection,  and  furnish  valuable  characters 
for  their  methodical  distribution. 

Order  I. — Branchle  external. 

The  branchiae  are  pedunculated,  and  more  or  less  plu- 
mose. They  arc  moveable  at  the  will  of  the  animal,  and, 
in  general,  arc  capable  of  great  alteration  of  form. 

1st  Tribe. 

Branchiae  exposed.  In  nearly  all  the  genera,  the  bran- 
chiae are  numerous  and  distributed  regularly  over  tliedoiks 
or  sides. 

A.  Branchiae  issuing  from  the  cloak  dorsally. 

1 .  Bod?j  exposcdy  and  destitute  of  a  shdL 

In  many  species  the  back  is  covered  with  perforated  ps- 
pillae,  which  jx)ur  out  a  mucous  secretion.  All  the  specifs 
are  hermaphrodite,  with  reciprocal  imp^'^gn^tioii. 
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t.  Anus  situate  near  the  posterior  extremity  of  the  back^ 
imd  surrounded  with  a  fringe  of  plumose  branchiae. 

SI.  DoBis.     Oral  tentacula  two ;  vent  without  scales. 

The  cloak  is  covered  with  retractile  papille,  and  sepa- 
rated from  the  foot  by  a  distinct  duplicature.  Towards 
*  its  anterior  margin  are  placed  the  two  superior  tentacula. 
These  are  retractile,  surrounded  at  the  base  with  a  short 
sheath,  and  supported  on  a  slender  stem,  having  an  en- 
larged compound  plicated  summit  The  neck  is  short,  and 
above  the  mouth  there  is  a  small  projecting  membrane, 
connected  at  each  side  with  the  oral  tentacula,  which  are 
in  general  minute,  and  of  difficult  detection. 

The  mouth  is  in  the  form  of  a  short  trunk,  leading  to 
fleshy  lips,  within  which  the  tongueis  placed.  This  last  organ 
is  covered  with  minute  reflected  hmrs,  and,  from  its  motion, 
appears  to  be  destined  exclusively  for  deglutition.  Thegullet 
is  a  simple  membranaceous  tube,  terminating  in  a  stomach, 
which  presents  on  the  interior  a  few  longitudinal  folds.  It  is 
furnished  with  a  small  caecum,  the  extremity  of  which  re- 
ceives the  bile  from  the  liver.  The  stomach  likewise  re- 
ceives the  secretion  of  another  gland,  which  is  not  connected 
with  the  liver,  in  the  form  of  a  small  bag,  the  inner  surface 
of  which  is  covered  with  numerous  papillae.  The  intestine 
is  lodged  in  a  groove  on  the  surface  of  the  liver,  and  pro- 
ceeds directly  to  tlie  anus. 

The  liver  itself  is  divided  intb  two  lobes,  and  gives  rise 
to  numerous  biliary  ducts,  which  proceed  to  the  stomach. 
But  it  likewise  gives  rise  to  a  duct  which  proceeds  to  a 
small  bag  plaited  on  the  inude,  and  afterwards  opens  on 
the  surface  at  a  small  hole  near  the  anus.  It  yet  remains 
to  be  determined,  whether  the  fluid  carried  ofi*  by  this  con- 
duit be  excrcmentitious  matter,  separated  by  the  lr\'er,  or 
whether  the  gland  which  produces  it  be  distinct  from  that 

cg8 
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organ,  but  so  interwoven  there^th  as  to  elude  the  obwr* 
vation  of  the  anatomist. 

It  is  obvious,  from  the  structure  of  the  digestive  oigns. 
that  the  species  subsbt  on  soft  food,  requiring  neitlier  cut- 
ting nor  grinding,  and,  in  thb  reelect,  differ  renmAahlj 
from  the  species  of  the  genus  Tritonia,  which  were  fixmer- 
ly  arranged  along  with  them. 

The  organs  of  gen^ation  differ  little  from  the  other  her- 
maphrodite gasteropoda.  The  vesicle  furnishes  two  canak^ 
one  of  which  goes  to  the  testicle,  the  other  to  the  pcnii 
Th«:«  is  likewise  a  minute  bag  connected  with  the  canal 
of  the  latter.  The  spawn  is  deposited  on  sea-weeds  and 
stones.  It  is  gelatinous,  of  a  white  ooloinr,  and  in  appeir- 
ance  resembles  the  Spongia  compressa. 

The  following  species  are  natives  of  the  British  tens: 
l.D.Arffo;  2.  Verrucosa;  S.Lavis;  4.  Margimaia; 
B.  Nodosa ;  6.  Quadricomis  ;  7-  Nigricans » 

82.  PoLYCEKA.     Oral  tentacula  more  than  two. 

The  branchiae,  when  withdrawn,  are  protected  by  two 
scales.  The  superior  tentacula  resemble  those  of  the  don, 
the  oral  ones  are  more  numerous,  sometimes  amounting  to 
six.    P,jlava  and  pennigera  are  British  examples 

b.  Anus  situate  on  the  right  side,  and  imconnected  with 
the  branchiae. 

(A.)  Mouth  furnished  with  corneous  jaws. 

These  jaws  are  in  the  form  of  narrow  plates,  whidi  cut 
the  food  by  crossing  each  other  like  the  blades  of  a  pair  of 
scissors. 

(1.)  Branchiae  disposed  along  the  back  or  ades,  and  un* 
connected  with  membranaceous  expansions. 

(a.)  Tentacula  limited  to  two  in  number. 

S3.  Tergipes.  Branchiae  furnished  ^th  a  sheath  at  the 
base. 

The  branchiae  form  a  single  row  on  each  side,  and  are 
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qualified  to  act  as  suckers.  The  lAmax  iergipes  of  Fors- 
KAEhj  Des.  An.  p.  999  ^^  ^^  ^yv^  of  ^^  genus.  T.  ma* 
ctdakLj  described  by  Montagu,  Lin.  Trans.  viL  p.  80, 
t.  Tu.  f.  8,  9)  is  a  British  example. 

84  TaiTONiA.    Branchiae  destitute  of  banlar  sheaths. 

The  brandiiss  are  in  the  form  of  plumes,  or  unbricated 
pcoductions,  placed  in  a  row  on  each  side  the  back.  The 
tentacula,  which  are  pardally  retractile,  have  a  sheath  at 
Jie  base.    In  some  of  the  qiecies  there  are  indications  of 


The  mouth   consists  of  two  lips,  which  are    placed 
kngitudinallj,  and  open  into  a  short   canal.     The  jaws 
ooDflist  of   two    corneous  plates,    united   at    the    upper 
dorsal  edge,  slightly  arched,  and   meeting  at  their  up- 
per margin,  for  the  purpose  of  cutting.    Within  these 
is  the  tongue,  which  differs  remarkably  from  the  same 
member  in  the  Doris.     In  the  latter,  the  spines  with  which 
it  18  beset  are  reflected,  and  draw  the  food  to  the  gullet, 
while  in  the  former,  the  spines  are  deflected,  and  serve  to 
keep  the  food  within  the  reach  of  the  jaws.     The  tongue 
cxf  the  doris,  therefore,  serves  for  deglutition,  that  of  the 
tritonia  for  mastication.     M.  Cuvier  describes  the  func- 
tions of  both  as  similar.     The  salivary  glands  are  placed 
on  each  ade  the  gullet,  and  empty  their  contents  behind 
the  jaws.     The  gullet  has  a  few  longitudinal  folds ;  the 
stomach  is  simple,  scarcely  differing  from  the  gullet ;  and 
the  intestine  proceeds  almost  directly  to  the  anus,  situate 
on  the  right  side.     The  liver  is  small,  and  situate  be- 
hind, enveloping  the  stomach,  and  intimately  united  with 
the  ovarium.     The  organs  of  generation  exhibit  nothing 
remarkable.     The  pedunculated  vesicle  has  a  simple  canal. 
The  external  opening  of  the  organs  of  generation  is  situate 
a  little  before  and  beneath  the  onus.     The  T,  arbores^ 
eensy  pinfmtifiday  and  btfida^  are  examples  of  British  spe- 
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(b.)  Tentacula  four  in  number. 

The  branchiae  are  ample,  tapering,  or  clavate^  and  diit 
posed  in  transverse  rows  on  each.  These  farandhifle  in  aoma 
species  readily  fall  off,  and,  as  if  independent,  are  oqiafaie 
of  swimming  about  for  a  short  time  in  the  water.  TUa  is 
executed  by  meant  of  minute  hairs  with  which  their  sur- 
face is  covered,  and  which  move  rapidly,  pushing  fonraid 
the  distal  extremity. 

85.  MoNTAGUA.      Branchiae  in  continuous  rows  acraai 
the  back. 

This  genus,  which  differs  from  the  other,  not  mefdy  ia 
the  arrangement  of  the  branchiae,  but  in  possessing  a  dosr 
ter  of  short  papillae  on  the  right  nde^  probably  oxmecled 
with  the  anus,  we  have  ventured  to  name  in  honour  of  the 
late  George  Montagu,  the  well-kno?m  authcnr  of  Testa* 
cea  Britannica,  and  of  several  valuable  papers  in  the  Lii> 
nean  Transactions,  on  molluscous  animals.  The  two  spe^ 
cies  which  may  be  referred  to  this  genus,  were  detected  in 
Devonshire  by  this  observer.  The  first,  M.  longiamm^ 
(Lin.  Trans,  vol.  ix.  p.  107,  tab.  vii.  f.  1,)  is  the  ^pe  of 
the  genus.  The  other  species,  M,  carulea,  (Lin.  Tnuis. 
vol.  vii.  p.  78,  tab.  vii.  f.  4,  5,)  is  probably  the  type  of  an- 
other genus. 

36.  EoLiDA.     Branchiae  interrupted  on  the  back. 

This  genus,  which  was  instituted  by  M.  Cuvier,  in- 
cludes the  following  British  examples:  I.E.  papiUoia; 
2.  Plumosa ;  8.  Pedata ;  4.  Purptirascen^  *. 

(8.)  Branchiae  disposed  on  lateral  membranaceous  ex- 
pansions. 

These  expansions  serve  the  double  purpose  of  support- 
ing the  branchiae,  and  acting  as  fins. 


"  There  is  a  figure  of  this  species  givxn  in  Plate  IV.  L  2. 
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37.  ScYLLSA.  Branchiae  seated  dorsally  on  Uic  fins. 
Tentacula  two. 

On  each  side  of  the  back  are  two  membranaceous  ex- 
pansions, and  one  on  the  tail,  supporting  on  their  dorsal 
auiface  scattered  plumose  branchiae.  Each  of  the  tentacula 
is  furnished  with  a  large  funnel-shaped  sheath.  The 
fiioi  is  very  narrow,  with  a  mesial  groove,  used  in  climb- 
ing up  the  stalks  of  sea-weeds.  The  mouth  is  placed  at 
the  base  of  the  tentacula,  and  surrounded  with  a  semicir- 
cular Up.  The  tongue  is  in  the  form  of  a  tubercle,  with 
reflected  points.  The  gullet  is  plaited  longitudinally.  The 
stomach  is  short  and  cylindrical,  with  a  nngof  hard,  longi- 
tudinal scales.  The  liver  consists  of  six  unequal  globules, 
and  the  bile  is  poured  into  the  cardiac  extremity  of  the 
gullet  The  Scyliea  pelagica  has  been  long  known  to  na- 
turalists, and  appears  to  be  very  common  in  the  cquatonal 
aeasy  adhering  to  the  stems  of  the  Fucus  natan^. 

88.  Glaucus.  Branchia;  seated  on  the  margin  of  the 
fins.     Four  simple  tentacula. 

On  each  side  of  the  body  there  are  three  or  four  mem- 
branaceous expansions,  the  margins  of  which  are  fringed 
with  the  simple  branchial  filaments.  This  genus  was  in- 
stituted  by  R.  Forsteh,  and  the  oldest  known  species,  G, 
radiaiuSj  is  figured,  Phil.  Trans,  vol.  lii'u  tab.  iii. 

(B.)  Mouth  destitute  of  corneous  jaws. 

39.  TiiKTiiTs.  Branchiae  forming  a  row  on  each  side  of 
the  back,  assisting  of  fringed  processes,  alternately  larger 
and  smaller. 

The  body  is  ovate,  with  the  cloak  and  foot  continuous. 
The  neck  is  distinct  from  the  foot,  and  is  narrow.  Above, 
the  neck  is  continuous  with  the  cloak,  from  which 
arises  a  large  semicircular  expansion,  used  proluibly  as 
a  fin.  The  margin  of  this  I'xpjinsion  is  fringed  with 
numerous  filaments,  iind  on  the   iip|HT  burfai-e,    within 
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the  border,  is  a  row  of  conical  tubercles.     The  true  tenU- 
cula  are  placed  towards  the  base  of  this  fin  near  the  neck. 
Each  of  them  consists  of  a  small  fleshy  cone,  atriated 
with  a  semidrcular  sheath  behind.     The  brandiiae 
of  a  tapering,  fleshy  stalk,  spirally  twisted  towsiUxIs  the 
mit  widi  a  series  of  filaments  on  one  sode.     They  toe  fbur- 
teen  in  number  on  each  side,  alternately  akid  oppooleljr 
small  and  large.     The  anus  opens  in  front  of  the  thkd 
branchia  on  the  right  side.     The  orifice  oi  generatioii  k 
exhibited  under  the  first  brahchia  of  the  same  side.    In 
front  of  each  of  the  larger  branchiae,  is  a  small  cavity  with 
a  small  filament  in  the  centre. 

The  mouth  is  situate  underneath  the  tehtacida.  It 
consists  of  a  large  funnel,  covered  within  with  soft  papiUie> 
destitute  of  jaws  or  tongue.  The  gullet  is  short,  the 
stomach  simple,  fleshy,  and  covered  with  a  thick  cotide. 
The  salivary  glands  are  slender  and  branched,  and  open 
into  the  gullet.  The  intestine  is  likewise  short,  and  pro- 
ceeds directly  to  the  anus.  The  liver  pours  the  bile  into 
the  canal  at  the  pylorus  ;  and  likewise  sends  out  another 
duct,  which  opens  externally  near  the  anus.  The  oigans 
of  generation  are  similar  to  the  doris. 

The  T.  fimbria  is  the  type  of  the  genus,  a  figure  of 
which,  with  its  anatomical  details,  it  given  by  M.  Cuviei, 
in- his  Memoire  sur  le  Genre  Thethys. 
^.  Body  concealed  in  a  Spiral  Shell, 
40.  This  section  includes  the  genus  Valvata  of  Mul- 
LER,  represented  by  two  British  species  V.  cristcUa  (HeUx 
cristata  of  Mont  ago),  and  V,  piscinalis  {TurboybnHna- 
lis).     These  resemble  in  aspect  the  aquatic  pulmoniferous 
gasteropoda.     The  branchias  appear  in  the  form  of  a  fea- 
ther, with  a  central  stem,  and  a  row  of  compound  branches 
on  each  side,  decreasing  in  size  from  the  base  to  the  free 
extremity.     It  issues  from  the  neck  near  the  middle,  a 


I 
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iriiort  way  beliiiul  the  anterior  tentacula.  Near  thb  plume^ 
but  towards  the  right  side,  is  a  nngle  ample  filameDt,  like 
a  tentaculum.  The  anterior  tentacula  occupy  the  usual 
position^  are  setaceous,  and  have  the  eyes  placed^at  die  base 
bdiind.  The  spiral  shell  is  capable  of  containing  the 
body,  and  the  aperture  can  be  closed  by  a  qfnrally  striated 
operculum  attached  to  the  foot.  The  internal  structure  is 
unknown. 

B.  Branchiae  issuing  laterally  from  between  the  cloak  and 
IboL 

This  division  includes  the  orders  CycloJ)ranchia  and 
It^ero-branchia  of  Cuvrfii,  which  we  have  ventured  to 
bring  together,  as  connected  by  the  common  character  of 
the  pomtion  of  the  gills. 

(1.)  Body  protected  dorsaUy  by  a  shelly  covering.    Cydo^ 
bronchia. 

a.  Shell  simple. 

41.  Patella.     Shell  entire.     Mouth  with  tentacula. 

This  genus  differs  from  the  others  of  this  order.  The 
back  is  covered  by  a  conical  shdl,  within  the  cavity  of  which 
the  animal  is  capable  of  withdrawing  it^lf.  The  cloak  is 
large,  covering  both  tlie  head  and  foot.  It  is  united  with 
the  shell  along  its  sujx^rior  margin.  The  foot  is  fleshy,  and 
furnished  with  numerous  muscular  filaments,  which  unite, 
in  the  superior  part  of  the  cloak,  to  form  a  strong  muscle, 
by  which  the  Ixxly  adheres  to  the  siiell.  The  action  of 
this  muscle  brings  the  shell  close  to  the  surface  to  which 
the  foot  adheres,  or  removes  it  to  a  distance. 

The  head  is  furnished  with  a  large,  fleshy  snout,  support- 
iiig  at  the  base  two  pointed  tentacula.  The  eyes  are  placed 
f>n  a  small  elevation  at  the  external  base  of  the  tentacula. 
A  little  way  bi'hind  the  head,  and  Inflow  the  cKxik,  on  die 
ri<»ht  side,  are  two  apertures,  lx*in^  llic  anus  and  orifice  of 
jw'neralion.     I'hc  gills  occupy  the  same  position  as  in  the 
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preceding  genera.  In  some,  the  branchiae  form  a  complete 
circle ;  in  others,  the  circle  is  interrupted  anteriorly  at  the 
head. 

Within  the  trunk,  the  mouth  is  fortified  by  two  cartiia- 
ginous  cheeks,  which,  at  their  union  anteriorly,  support 
the  base  of  the  tongue.  This  last  is  a  most  singular  otgtD. 
It  is  longer  than  the  whole  body,  narrow,  and  covered  witk 
three  rows  of  short  reflected  spines,  interrupted  Icmgitud^ 
nally  and  transversely.  Its  fixed  end  only  can  be  exerdaedin 
deglutition,  its  free  end  being  coiled  up  the  abdomen.  On  the 
upper  side  of  the  mouth  is  a  semidrcular  osseous  plate,  oc 
upper  jaw.  The  gullet  is  furnished  with  a  dilatable  pha- 
rynx. The  stomach  iseUiptical,  with  the  cardia  and  pylons 
at  opposite  extremities.  The  intestines  are  variously  fold- 
ed, and  are  several  times  longer  than  the  body.  The  saliva- 
ry glands  are  minute.  The  liver,  is  intimately  united  with 
the  stomach  and  intestines. 

The  heart  is  ^tuate  on  the  left  side,  in  the  anterior 
part  of  the  body.  The  auricle  receives  the  aerated  blood 
from  one  vein  when  the  circle  of  the  gills  is  complete,  and 
by  two  when  interrupted.  This  auricle  is  placed  on  the 
anterior  side  of  the  heart.  An  aorta  arises  from  each  side, 
to  convey  the  blood  to  the  body. 

The  ovarium  is  placed  underneath  the  liver ;  and,  as  it 
exhibits  some  differences  of  organization,  M.  Cuvier  infers 
that  it  likewise  contains  the  male  organs. 

The  species  belonging  to  tliis  genus  arc  numerous,  and 
appear  to  admit  of  distribution  into  sections ;  the  first  hav- 
ing the  branchial  circle  complete,  the  second  interruptctl  *. 

b.  Shell  divided.     Mouth  destitute  of  tentacula. 


I 


•  Sec  a  figure  of  P.  vulgaris,  Plate  IV.  f.  3. 
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4S.  Chiton.    Shell  constituting  a  series  of  imbricated 
dorsal  plates. 

The  body  is  elliptical.  The  cloak  is  firm  and*  cartila- 
^nousy  and  variously  marked  on  the  margin.  The  dorsal 
plates  are  arched,  and  occupy  th^  middle  and  ndes  of  the 
backf  where  they  are  implanted  in  the  cloak,  in  an  imbri- 
CBtedmanner,  the  posterior  marginof  the  first  valve  covering 
the  anterior  margin  of  the  second.  The  foot  is  narrow.  The 
mouth  is  surrounded  with  a  semicircular  curled  membrane, 
and  is  destitute  of  tentacula.  The  anus  consists  of  a  short 
tube,  placed  at  the  posterior  extremity  of  the  cloak.  The 
is^temal  orifice  of  generation  has  not  been  detected. 

The  mouth  is  capable  of  forming  a  short  proboscis.  The 
longue  is  short,  and  armed  with  strong,  reflected  spines. 
The  gullet  is  short,  and  the  stcmiach,  which  is  lengthened 
and  folded,  is  membranaceous.  The  intestine  is  several 
times  longer  than  the  body,  and  much  folded.  The  liver 
ifl  <lividcd  into  numerous  lobes,  and  intimi^tely  united  with 
the  stomach  and  intestines. 

The  heart  is  atuate  at  the  posterior  part  of  the  body. 
The  auricle  is  placed  posteriorly,  and  receives  the  aerated 
blood  from  two  veins.  Each  vein  descends  along  the  base 
of  the  gills,  collecting  the  aerated  blooil  from  the  |)articular 
aide  of  the  body  to  which  it  belongs ;  and,  what  is  most  re- 
markable, when  opposite  the  ventricle,  it  is  suddenly  en- 
larged, and  sends  off  a  branch  which  connnunioates  witli  it, 
and  again  contracts  and  unites  with  its  fellow  from  the  op- 
posite side,  to  form  the  auricle.  A  single  aorta  arises  from 
the  anterior  fdde. 

Thi*  ovarium  is  conical,  and  divided  into  numerous  lobes. 
Behind,  two  ducts  scH.Mn  to  arise,  and  to  proceed  one  to 
each  bido ;  but  it  has  not  l)een  detorniincd  wlwther  they 
o|Krn  extiTiially.     No  male  organs  have  U^^n  dctcctixl ;  nor 
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is  there  any  thing  accurately  known  with  r^;«rd  to  the  pe- 
culiar nature  of  their  hermaphroditism. 

43.  Chitonsllus.    t)or8aI  plates  not  imbricatecL 

In  this  genus,  instituted  by  Lakabck,  (Hist.  Nat  dm 
Animaux  sans  Vertebres,  vol.  vi.  p.  816.),  the  dsdk  «e 
slender,  narrow,  and  are  disposed  longitudinally,  mid  oaC 
in  contact,  along  the  middle  of  the  back,  leaving  die  Mda 
of  the  cloak  naked.  Two  species,  C  lavis  and  Hriaim 
were  brought  from  New  Hdland,  by  Pxeon  and  Lb 

SUEUB. 

(2.)  BoAf  naked.    InferaArcmckiih 

44.  Phtllidia.    Anus  placed  dorsally  near  the  aX^ 
mity  of  the  cloak. 

The  body,  in  the  animals  of  this  genus,  is  ovate.  The 
foot  is  narrow  in  front  The  cloak  is  broad,  coriaoeoiii^ 
and  destitute  of  a  shell.  Towards  its  antericMr  extremity 
are  two  cavities,  from  which  issue  the  retractile  superior 
tentacula,  as  in  the  genus  Doris.  Nearly  at  the  postoior 
extremity  is  another  cavity,  containing  the  anus.  Tlib 
opening,  though  similar  in  atuation  to  that  of  the  Doris,  is 
merely  a  short  simple  tube.  The  head  is  immediatdj 
above  the  anterior  margin  of  the  foot,  above  which  is  the 
mouth,  having  a  small  conical  feeler  on  each  side.  Under 
the  margin  of  the  cloak  on  the  right  side,  and  about  hdf 
way  between  the  mouth  and  the  middle  of  the  body,  are 
two  openings,  in  a  tub^x;le,  for  the  organs  of  generatioD. 
The  branchiae  consist  of  slender  complicated  leaves,  wfaidi 
surround  the  body  between  the  foot  and  the  cloak.  Th^ 
circle  is  interrupted  at  the  head  and  at  the  tubercle  c( gene- 
ration. 

The  mouth  is  destitute  of  jaws.  The  gullet  is  simfde, 
ending  in  a  membranaceous  stomach.  The  pylorus  is 
placed  near  the  cardia,  and  the  intestine  goes  directly  to 
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the  anus.     The  salivary  glai  i  small,  and  placed  near 

the  mouth.    The  liver  is  lai]  ;e      [proportion. 

The  heart  is  placed  in  tl     middle  of  1 

auricle  ia  ample,  placed  on  t  1 1     ti    . 

flkd  by  the  two  systemic  in       which  doUect  I 

blood  from  the  branchiae  (m  T       i      i         le 

aorta  arising  from  the  opjpofii  jf  L 

The  organs  of  generation  to        sim       to  tfa 

cf  the  preceding  class ;  but  1        have  n  fret     i 

nutely  examined.     The  exist  nee  of  eyes  is      t  a- 

rily  determined. 

The  animals  of  thb  genus  appear  to  be  inhalntants  of 
the  tropical  seas.  Cuvisa  haa  given  descriptiona  and 
^iires  of  three  species,  which  differ  remarkably  from  one 
aOother  in  the  protuberances  of  the  doak. 

45.  DiPHYLLiDiA.    Anus  placed  on  the  right  side. 
This  genus  was  fmned  by  M.  Cnvxsa  in  his  Regw 

Jnimalf  vol.  iii.  p.  896,  from  an  imperfectly  inve^gated 
anknal,  in  the  cabinet  o{  M.  Brugxams  at  Leyden.  The 
doak  is  pointed  behind,  with  a  feeler  and  small  tuberde  on 
each  side. 

jed  Tribe. 

Branchiae  simple,  and  concealed  when  at  rest  under  a  fid. 
Tectibranchia  of  Cuvisa. 

A.  Head  furnished  with  tentacula. 

1.  Teniaculajbur  in  number. 

a.  Branchiae  lateraL 

46.  Aplysi A.     Branchiae  with  a  corneous  lid. 

The  body  of  the  Aplysia  is  ovate,  acuminated  behind, 
and  produced  before  to  form  a  nedc  The  foot  is  narrower 
than  the  body.  In  the  middle  of  the  back  is  a  oomeoua 
plate  inclosed  in  a  bag  in  the  skin,  and  on  each  ade,  and 
behind,  there  is  a  fold  by  which  this  part  may  be  con- 
cealed.    The  head  is  slightly  emarginate,  with  a  feder  on 
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each  side.  The  superior  feelers  are  nttiate  on  the  hak 
In  front  of  each  of  these  is  a  small  black  point  or  eye, 
•  The  branchice  are  situate  underneath  the  dorsal  pbte^ 
on  the  right  side,  and  exhibit  a  complicated  plumose  nigtt 
capable  of  expansion  beyond  the  edge  of  the  plate.  Tbe 
anus  is  situate  immediately  behind  the  branchise,  and  he- 
fore  these  is  the  orifice  of  generation,  from  which  proendi 
a  groove  along  the  neck  to  the  inferior  base  of  the  fixt 
feeler^  on  the  right  side,  where  there  is  an  opening  fijr  tk 
penisi 

Within  the  longitudinal  lips  there  are  two  smooth,  oon^ 
ous  plates,  the  substitutes  for  jaws ;   the  tongue  is  roo^  u 
in  many  of  the  other  gasteropoda.     The  gullet  is  diort,  aid 
suddenly  expands  into  a  large  subspiral  crop,  with  racD- 
branaceous  walls.     To  this,  a  gizzard  with  muscular  wiUi 
succeeds,  the  interior  of  which  is  armed  with  numerous  py- 
ramidal teeth,  with  irregular  summits,  of  a  cartilagiinus 
nature.     The  connection  between  these  teeth  and  the  inte* 
guments  is  so  slender,  that  they  are  displaced  by  the  appli- 
cation of  the  smallest  force.    They,  however,  project  so  fir 
into  the  cavity,  as  to  offer  resistxuice  to  the  progress  of 
the  food.     There  is  yet  another  stomach,  armed  on  the  one 
mde  with  deflected,  pointed,  cartilaginous  teeth.     At  the 
pyloric  extremity  are  two  membranaceous  ridges,  betweea 
which  are  biliary  orifices,  and  the  opening  into  a  long  nar- 
row ccecum,  with  simple  walls,  which  is  contmned  within 
the  liver.    The  intestine  is  simple,  and  after  two  turns  cdds 
in  a  rectum. 

The  salivary  glands  are  very  longj  and,  as  usual,  empty 
their  contents  into  the  pharynx.  The  liver  is  divided  into 
three  portions  by  the  folds  of  the  intestine,  each  of  which 
consists  of  several  lobes.  The  biliary  vessels  are  ver? 
large,  and  open  at  the  mouth  of  the  coecum  into  the  last 
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stoniach.     The  food  of  die  Aplysia  contdbts  of  seop-weecb 
and  minute  shells. 

The  circulating  organs  are  remarkable.  Ou  each  side 
the  body,  in  the  region  of  the  dorsal  plate,  there  is  a  large 
vessel,  which  receives  blood  from  different  parts  of  the 
body,  and  which  likewise,  by  various  openings,  has  a  free 
comniunication  with  the  cavity  of  the  abdomen.  In  this 
respect  there  is  a  resemblance  to  the  spongy,  glandular 
bodies  of  the  vena?  cavae  of  the  Cephalopoda.  These  two 
vessels,  or  vcfia  cava^  unite  posteriorly,  and  transmit  their 
contents  to  the  gills.  The  aerated  blood  is  now  conveyed 
to  an  auricle,  of  large  dimensions,  and  uncommonly  thin 
walls,  situate  beneath  and  towxu^s  the  front  of  tlie  dorsal 
plate,  and  emptying  its  contents  through  a  valve,  into  tlie 
right  side  of  the  ventricle.  The  aorta,  which  issues  from 
the  left  and  anterior  side,  divides  into  two  branches,  the 
lanallest  of  which  proceeds  to  the  liver  on  the  left.  The 
larger  branch  is  agiun  divided,  the  smaller  branch  proceed- 
ing to  tlie  stomach.  The  largest  trunk  that  remains,  bc^ 
fore  it  leaves  the  pericardium,  has  two  singular  bodies  at- 
tached to  it,  consisting  of  comparatively  large  vessels,  o{x;n- 
iug  from  this  aortic  branch.  The  use  of  these  glands  is 
unknown. 

The  organs  of  generation  likewise  exhibit  some  renuurk- 
able  peculiarities.  The  ovarium  is  situate  in  the  posterior 
part  of  tlie  abdomen.  The  oviduct  is  tortuous  in  its  course, 
passes  along  the  surface  of  the  testicle,  and,  after  uniting 
with  a  clavate  appendage,  opens  into  a  common  canal. 
The  testicle  is  firm,  apparently  homogeneous  in  its  texture, 
of  a  yellow  colour,  with  spiral  ridges  on  its  surface.  Tiie 
vas  deferens  arises  from  a  complex,  glandular  body,  and 
unites  with  the  conmion  canal.  This  common  duct,  l)efore 
it  reachc^s  the  external  oriiice,  receives  the  amtents  of  tlic 
|iedunculated  vesicle,  and  has  attachcxl  to  ii  a  botPk'oida], 
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glandular  organ,  the  use  of  which  is  unknown,  but  mhiA 
some  suppose  to  be  employed  to  secrete  an  acrid  liquor  » 
garded  as  venomous. 

It  is  obvious  from  this  structure,  that  the  semind  Ml 
and  eggs  must  come  in  contact  in  the  coDunon  caoal,  mi 
at  the  single  orifice,  provided  they  are  both  ejected  at  ik 
same  time.  From  the  orifice  to  the  right  fbre-feeler  cboe 
is  a  sulcus,  leading  to  the  pore  containing  the  retractile  pi^ 
nis.  This  organ,  like  those  of  the  other  moUusca,  is  tofii 
It  terminates  in  a  small  filament  The  external  gioofe  ii 
the  only  connection  between  it  and  the  other  sexual  orgUL 

There  is  a  peculiar  secretion  of  a  purple  fluid,  wUck 
here  deserves  to  be  recorded.  It  issues  from  a  tfOBff 
texture,  underneath  the  free  side  of  the  dorsal  plate.  Cob- 
nected  with  this  cellular  reservoir  is  a  ^andular  body  of  ■ 
considerable  size,  which  is  supposed  to  secrete  the  coloured 
fluid.  This  gland  is  supplied  by  a  large  branch  of  the 
glandular  aorta,  and  gives  out  two  very  large  veins  to  die 
left  vena  cava. 

The  purple  fluid  itself  has  never  been  carefully  invoti- 
gated.  It  is  not  altered  by  the  air  aAer  drying,  nor  is  its 
colour  destroyed  by  acids  or  alkalies,  although  the  tint  is  ■ 
little  changed,  and  rendered  less  pure.  Both  these  re- 
agents precipitate  white  flakes  from  the  fluid. 

This  liquor  is  poured  out  by  the  animal  when  in  dai^er 
or  constrained,  and  colours  the  water  for  several  yards 
around.  It  ejects  it  readily  when  put  in  fresh  water ;  and, 
when  entangled  in  a  net,  several  yards  of  it  in  the  Ddgb- 
bourhood  are  sometimes  stained,  greatly  to  the  amazement 
of  the  unsuspecting  fishermen. 

The  Aplysia  has  been  long  known  in  the  records  of  m- 
perstition  under  the  name  of  the  Sea  Hare.  Its  flesh,  and 
the  inky  fluid  it  pours  out,  have  been  regarded  as  delete- 
rious to  the  human  frame.     Even  to  touch  it  was  supposed 
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to  occasion  the  loss  of  the  hair ;  while  the  sight  of  it  would 
not  fail  to  subdue  the  obstinacy  of  concealed  pr^nancy. 
The  progress  of  science  has  exposed  the  errors,  or  periuips 
tffieks,  of  the  earlier  observers,  and  proved  the  innocence  of 
an  animal  formerly  invested  with  every  repulave  and 
ncndous  attribute.  The  J.  depUanSj  the  type  of  the 
genus,  is  of  frequent  occurrence  on  the  British  shores. 
The  J.  punctata  of  Cuvieb  may  be  r^arded  merely  as  a 
▼•riety* 

47.  NoTARCHUs.     Lid  of  the  branchiae  soft. 

There  is  an  oblique  groove  from  the  neck  leading  to  the 
branchiae.  The  structure  is  amilar  to  Aplysia.  M.  Cu- 
▼lER  instituted  this  genus  in  his  Regne  Animal^  vd.  ii. 
p.  806,  and  vol.  iv.  tab.  xi.  f.  1 . 

h.  Branchiae  terminal. 

48.  DoLABBLLA.     Dorsal  plate  a  solid  shell. 


*  It  is  probably  at  this  place  where  Uie  genaa  Gaataroplax  of  Blaiiitilib, 
puhUabed  by  LAMAaca,  imder  Uie  ill.jii49Bd  title  UmbreDa  (UUL  N^L  fc 
▼oL  tL  p.  339),  ihottld  be  introduced.    The  following  it  the  extended  cfaa*  * 
r»cter  which  hat  been  communicated : 

**  Corpus  valde  craaium,  obovatum,  testa  dorsali  onustum  ;  pede  amptls- 
rimo,  subtus  piano,  undique  prominente,  anterius  sinu  emarginato,  poitka 
•Itcnnata  Caput  non  distinetum.  Cavitas  inftmdibulilbnnls  in  ilim  aattoo 
pedis  oe  in  ftindo  recondens.  Tentaculo  quatuor;  superior*  du%  cnaa, 
be«Tia«  tnincau,  hinc  fissa,  intus  transvenim  sublameQoaa ;  alttfa  dno,  t»- 
nuia,  crisuta,  pcdicellau,  ad  oris  latera.  Branchiae  foliacec,  serratim  oedi* 
furtae,  infra  cutis  marginem  per  totam  longitudioem  lateris  dextri.  Aaus  pMt 
•strtmiutem  posticam  branchiarum. 

Tesu  eitema,  orbicularis,  subirregularis,  plannlata,  supcme  ooovtxitia- 
cola,  albkla,  versus  medium  mucrone,  aptdcali  bievisiimo  prsfaita ;  inar* 
gioibus  acutis :  interna  fade  subconcava ;  dinco  calloso,  colorato,  ad  centrum 
hnpresao,  limbo  Isevi  dncto.** 

Doubts  teem  to  be  entertained  whether  the  shell  is  to  be  considered  as  be- 
longing to  the  cloak  or  the  foot.     Two  species  are  known. 

vol..  11.  H  h 
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ThU  genus  differs  from  Aply3ia,  in  the  dorsal  plate  beiiv 
calcareous  and  hard.  The  fore  part  of  the  body  ia  naiviiw; 
behind*  it  is  larger,  and  obliquely.truncated.  The  disc  das 
formed  is  circular,  surrounded  with  a  fringe  of  fleriiy  fib- 
ments.  From  the  centre  of  this  disc,  a  lioaDgitudinai  slit  cs> 
tends  forward,  a  litde  way  beyond  the  anterior  mai^gin,  ni 
contains  the  branchise.  The  position  and  structure  of  the 
other  organis  are  precisely  similar  to  those  dT  the  Aplyaa. 

This  genus  was  instituted  by  Lamaack,  from  chandcn 
derived  exclusively  from  the  dorsal  plate  <»*  shell.  CmriBt 
afterwards  examined  a  species  brou^t  from  the  Mauriti- 
us by  Peaok,  which  he  considers  as  the  one  figured  faj 
RuMPHius  in  his  Amboinshe  Rariteitkamer,  Tab.  x.  Nix&» 
and  which  he  has  consecrated  to  his  memory,  namiagH 
Dolabella  Rumphii. 

2.  Tentacula  two  in  number. 

4r9.  Pleusobranchus.  Cloak  and  foot  expanded,  be- 
tween which,  on  the  middle  of  the  right  side,  the  braoduK 
are  placed.  The  cloak  is  strengthened  in  the  middle  abote 
the  branchise  by  a  thin  expanded  subspiral  shelL  The  aeck 
is  short,  and  in  some  contracted,  with  the  front  emargiiiate» 
exhibiting  the  commencement  of  the  inferior  tentacula.  The 
upper  tentacula  are  tubular  and  cloven.  The  gills  oocurit 
the  edge  of  the  danal  plate.  In  front  of  these  are  the  on- 
fioes  of  the  organs  of  generation,  and  the  anus  is  siunte 
immediately  behind  the  gills. 

The  mouth  is  furnished  with  a  short  retractile,  proboedi. 
The  tongue  occupies  both  sides  of  the  mouth,  and  is  covered 
with  spines.  The  gullet  is  enlarged  into  a  kind  of  crop  be- 
fore it  enters  the  stomach :  this  is  folded,  and  is  divided  bj 
contractions  into  three  parts.  The  first  stomach  has  musculsr 
walls  of  moderate  tliickness,  with  a  single  longitudinal  bmd. 
The  second  has  membranaceous  walls,  with  kmgitudioil 
internal  ridges,  and  the  third  has  thin  and  simple  wilU 
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The  gut  is  short.  The  salivary  glands  are  situate  at  the 
folds  of  the  stomach)  and  by  two  canals  empty  their  con- 
tents into  the  mouth.  The  liver  is  placed  on  the  stomach, 
•od  empties  itself  into  tiie  lower  part  of  the  crop. 

The  heart  is  nearly  in  the  middle  of  the  back.  Its  auricle 
is  on  the  right  side,  at  the  base  of  the  branchiae ;  and  the 
ventricle  sends  out  at  the  opposite  side  three  arteries. 

M.  CuviER  has  figured  and  described  the  P.  Peronii 
with  its  anatomical  details.  Two  species  likewise  appear  to 
be  known  as  natives  of  the  British  seas. 

B.  Head  destitute  of  tentacula. 

50.  Bulla.  Body  of  the  animal  protected  by  a  convolut- 
ed shell. 

The  body  is  oblong,  becoming  a  little  narrower  in  front* 
Below,  the  foot  is  broad,  thin,  and  waved  on  the  mar]g^, 
expanded  on  each  side  behind,  and  capable  of  being  tunw 
ed  upwards.  At  the  posterior  part  of  the  foot,  but  se- 
parated from  it  by  a  groove,  there  is  a  broad,  membra- 
naoeous  appendage,  a  part  of  which  is  folded  upwards, 
and  a  part  spread  over  bodies,  like  the  foot.  It  assists 
in  ckxing  the  mouth  of  the  shell,  and  in  its  position 
and  use  is  analogous  to  the  operculum,  in  the  follow- 
ing  order.  Above  the  foot,  in  fn>nt,  also,  but  separated 
{ran  it  by  a  groove,  there  is  a  fat,  fleshy  expansion,  which 
CcTTiER  terms  the  Tentacular  Disc,  conndering  it  as 
formed  by  the  union  of  the  inferior  and  superior  tentiiicul^w 
In  the  centre  of  die  disc,  in  the  Bulla  hydatls  *,  Montagu 
observed  two  eyes.  Between  this  portion  of  die  back  and 
the  posterior  extremity,  is  the  dorsal  plate  or  shell,  forming 
the  genus  BuUa  of  conchologists.  In  some  species,  this  siiell 
is  covered  by  the  integuments  while  in  others  it  is  ex- 
posed.     But  in  all,  the  part  containing  it  is  partially  ooiw 


*  Linn.  Trtns.  voU  ix.  tab.  6.  f.  4. 
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cealed  by  the  animal,  by  means  of  the  reflected  margini  d 
the  foot,  and  it8  appendage.  Along  the  right  side  of  the 
body  there  is  a  groove,  formed  by  the  foot  and  its  appcwt 
age,  on  one  side>  and  the  dorsal  plate  and  tentacular  cBseoi 
the  other.  The  branchiae  are  mtuate  in  a  cavity  under  tk 
sheU  or  dorsal  plate,  and  resemble  those  of  die  Aflgm. 
Behind  the  gills,  in  the  lateral  groove,  is  the  anus;  and  in 
front  of  these,  the  orifice  of  the  imited  organs  cifgeDentioa. 
The  penis  is  removed  as  in  the  Jphfsia,  and  connected  bj 
a  amilar  slit 

The  mouth  is,  as  usual,  in  front,  above  the  foot  and  be- 
neath the  tentacular  disc,  both  of  which  serve  as  lips»  Tk 
cheeks  are  strengthened  on  each  side  by  a  ocxneoitf  pbifc 
The  tongue  is  well  developed  in  some,  as  the  B.  ampmtn, 
while  in  the  B.  aperta  it  is  reduced  to  a  small  tubode. 
The  gullet  is  large,  and  in  the  B.  Ugnaria  makes  two  fiiUi 
before  entering  the  gizzard.  This  last  organ  is  fortified  hj 
three  testaceous  plates,  convex  and  rough  on  the  inner  sor- 
face,  and  attached  to  strong,  muscular  walls.  These  plain 
exhibit  in  the  different  species  considerable  varieties  of  ftn 
and  markings.  The  intestine,  before  terminating  b  tk 
anus,  makes  several  convolutions  in  the  substance  of  the 
liver.  The  salivary  glands  exhibit  considerable  difimDoe& 
In  the  B.  ampulla^  they  are  long  and  narrow,  and  their 
inferior  extremity  fixed  to  the  ^zzard.  In  the  B.  aperta 
and  lignariay  they  are  short,  with  the  extremity  free.  In 
the  B.  hydatid  they  are  long,  unequal,  and  the  extremi^ 
of  the  one,  belonging  to  the  lefl  side,  is  forked.  The  liver 
forms  a  part  of  the  contents  inclosed  in  the  spire  of  the  didL 
It  envelopes  the  intestine,  and  empties  the  bile  into  its  pykv 
ric  extremity. 

The  auricle  and  ventricle  appear  to  occupy  the  same  re- 
lative position  as  in  the  AplysiOy  but  the  structure  of  the 
arteries  is  unknown.     The  organs  of  generation  have  also 
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80  near  a  resemblance  as  to  forbid  a  detailed  descripUon. 
Some  species  are  sud  to  eject  a  coloured  fluid,  like  the  Aphf^ 
jio,  firom  the  lid  of  the  branchiae.  A  gland  is  observed  in 
the  BuBa  lignarioj  similar  to  the  JplyriOy  in  which  it  is 
probable  the  fluid  is  prepared. 

The  species  of  this  genus  have  not  beeii  sufBdently  in- 
vestigated in  a  living  state.  When  preserved  in  spirits,  it 
is  impossible  'to  form  a  correct  idea  of  their  true  appear- 
ance, as  exhibited  when  alive  in  sea^water,  once  they  usual- 
ly exist  as  a  shapeless  mass.  Cuvieb  has  given  delineations 
of  such  preserved  species,  but  they  bear  no  resemblance  to 
the  figures  of  Montagu,  of  the  same  species,  taken  from 
Ihrnig  objects. 

M.  Lamarck  is  inclined  to  divide  this  genus  into  two, 
i&tingmshing  those  which  have  the  shell  concealed,  by  the 
term  BuIUbOj  from  such  as  have  the  shell  in  part  exposed, 
which  he  retains  in  the  genus  Butta.  The  shells  of  the 
genus  Buttaa  are  thin  and  white,  as  B.  aperta ;  those  of 
Bulla  stronger,  more  opake,  and  covered  with  an  epidermis, 
which,  after  the  death  of  the  animal,  is  eauly  detached,  as 
B.  Ugnaria. 

51.  DoRiDiUM  (of  Mekel).  Destitute  of  a  dorsal  plate 
or  riiell. 

There  is  a  cavity  in  the  cloak,  with  a  spiral  turn.  The 
branchiae,  and  accompanying  organs,  are  placed  far  behind. 
There  is  here  no  appearance  of  a  spinous  tongue ;  the  gul- 
let is  simple,  and  the  stomach  is  membranaceous.  D.  cat' 
notum,  a  native  of  the  Mediterranean,  is  the  type  of  the 
genus. 

Order  II.— Branchijc  Internal. 

The  aerating  organs  are  contained  in  a  cavity,  and  ap- 
pear in  the  form  of  sessile,  pectinated  ridges. 
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1st  Subdivision. 

Heart  entire,  and  detached  from  the  rectum. 

This  giDup,  forming  the  PeeUnibratidda  of  Cuvisi,  is.' 
eludes  nearly  all  the  marine  gastenqpoda  which  have  apiral 
univalve  shells.  It  like^vise  contmns  a  few  species  wludi 
inhabit  the  fresh  water. 

The  foot  is  usually  fortified  above,  /ppi  its  posterior  0U 
tremity,  with  a  corneous  plate,  which  acts  as  a  lid  to  tin 
shdl,  when  the  animal  is  withdrawn  intd  the  cavity. 
The  anterior  extrenaty  is  in  some  of  the  spedes  douUe 
The  antisrior  margin  of  the  doak  forms  a  thick  band,  sr 
arch,  rising  from  the  foot,  bdiind  which  is  the  portioD  sf 
.the  body  that  is  always  contuned  in  -the  shell,  and  which 
is  covered  with  ^  very  thin  skin.  Between  the  marg^  d 
the  cloak  and  foot  is  atuate  the  head,  supported  0b  a  Aeti 
neck.  The  tentacula  are  two  in  number,  bearaog  eyes  it 
their  base,  or  on  short  lateral  processes,  which  have  some 
.daims  to  be  conadered  as  tentacula.  The  hood  is  frequoiU 
ly  emarginate,  and  sometimes  fringed.  The  mouth  ii 
«iore  or  less  in  the  fomi  of  a  proboscis,  in  some  cases  aimed 
within  with  spinous  lips,  or  furnished  with  a  long  nanov 
spiral  tongue,  armed  with  sjnnes,  as  in  the  common  pefi- 
winkle.  The  nature  of  this  kind  of  tongue,  the  sfinl  ex- 
tremity of  which  is  firee  and  lodged  in  the  abdomen,  is  not 
well  understood. 

The.entry  to  the  gills  is  by  a  large  aperture  between  the 
margin  of  the  dook  and  neck,  at  the  middle,  or  towards  the 
right  side.  'These  are  contained  in  a  cavity  on  the  back  of 
the  animal,  and  consist  of  leaves  arranged  in  one  or  more 
rows,  which  adhere  to  the  walls  of  the  cavity.  At  the  en- 
.trance  of  this  cavity  is  the  anus  and  oviduct 

The  male  and  female  organs  are  considered  not  only  as 
«4istinct,  but  as  occurring  on  different  individuals.  The 
^^yidence  in  support  of  this  opinion  is  in  many  cases(  com- 
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|dete.  The  penis  is  in  some  external,  and  incapable  of  being 
withdrawn,  while  in  others  it  is  retractile,  and  sitaate  in  a 
cavity  in  the  right  tentaculum. 

The  body  of  the  ^nimal  is  attadied  to  the  shell  by  means 
of  two  muscles,  which  adhere  to  the  pillar  near  the  same 
jdaoe,  and  shift  their  poation,  by  an  arrangement  not  well 
understood,  in  proportion  as  the  individual  increases  in  size. 
These  muscles  terminate  in  the  foot  and  mouth. 

The  animals  of  this  order  have  not  been  examined  suffi- 
ciently in  detail,  to  admit  of  their  distribution  into  natural 
groups,  distinguished  by  characters  founded  on  important 
differences  of  organisation.  The  form  of  the  shell  has  been 
resorted  to,  with  the  view  of  assisting  arrangement  The 
characters  thus  furnished  would  be  useful  and  valuable, 
wexe  they  the  index  of  any  peculiar  internal  structure. 
But,  unfortunately,  animals,  widely  different  in  structure, 
inhabit  shells  of  the  same  form,  and  vice  verscL^  so  that,  how. 
ever  useful  the  mere  concholqpst  may  find  the  form  of  the 
flhell  to  be  in  his  arrangements,  it  can  only  be  regarded  by 
the  zoologist  as  occupjring  a  subordinate  place.  Without, 
therefore,  entering  into  any  details  r^arding  the  structure 
of  the  few  species  which  have  been  examined  anatomically, 
we  shall  merely  point  out  the  tribes  and  families  which  have 
been  contemplated,  the  characters  of  which  in  a  great  me»- 
sure  depend  on  the  shape  of  the  shell. 

1st  Tribe. 

Shell  external. 

The  shelly  covering  exhibits  all  the  variations  of  the  spi. 
ral  form.  The  internal  structure  has  hitherto  been  in  a 
great  measure  neglected,  so  that  the  characters  employed 
in  the  methodical  distribution  of  the  spedes  and  genera, 
are  derived  from  the  shelly  appendage  of  the  cloak.  The 
groups,  therefore,  are  merely  artificial,  temporary  combiniu 
tions. 
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,    A.  Aperture  of  the  shell  entire. 

As  oo-existent  with  this  character  of  the  shell,  the  aiite> 
rior  margin  of  the  doak,  at  the  entrance  to  the  hranduil 
cavity,  is  found  likewise  to  be  entire.  . 

1.  AperUire  of  the  shell  closed  by  a  pedal  Ud,  or  cper- 
culum. 

The  three  following  families  appear  to  be  the  indkntiow 
of  as  many  natural  groups,  the  genera  of  which  admit  d 
still  more  minute  arrangement. 

Family  1.  Turbonida.  Aperture  of  the  diell  round  or 
ovate. 

This  family  includes  the  greater  number  of  the  speaa 
of  the  Linnsean  genus  Turbo.   The  genera  into  which  it  ii 
now  divided  may  be  distributed  into  two  sections,  from  the . 
rettdence  of  the  animals. 

Section  1.  Marine. 

The  marine  Turbonidae  are  of  frequent  occurrence,  and 
compose  the  genera  Turbo,  Delphinula,  TurriteUa,  Scalaiii, 
Odostomia,  Monodonta,  Phasianella,  and  Vermiculaiu. 
Some  of  the  species  are  known  to  be  ovoviviparous,  and  it 
is  probable  that  the  same  kind  of  reproduction  prevails  ia 
all  of  them.  Remarkable  differences  may  be  observed  ia 
the  form  of  the  hood,  the  length  of  the  peduncles  suf^port- 
ing  the  eyes,  and  the  number  and  distribution  of  the  fili- 
ments  surrounding  the  body. 

Section  S.  Fluxriatile. 

The  Fluviatile  Turbonidse  are^limited  in  their  number, 
both  in  regard  to  genera  and  species.  The  genera  are  only 
three,  Ampullaria,  Melania,  and  Paludina.  In  the  last  of 
these,  including  the  Helia:  viviparaj  and  tentaculaia,  ^ 
sexes  are  obviously  distinct  in  different  individuals. 

Family  2.  Neritada.  Aperture  semicircular,  with  an 
oblique,  straight  pillar-lip. 
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Section  1.  Marine. 

This  includes  the  genera  Nerita  and  Natica. 
Section  2.  Fluviatile. 

This  contiuns  only  the  genus  Neritina,  including  Nerita 
viatiUa  of  LiNNisus. 

Family  8.  Trochundce.  Aperture  of  the  shell  subqua- 
ingular. 

All  the  genera,  including  Trochus,  Solarium,  and  Pyra- 
della,  are  marine.  The  cloak  on  each  side  b  usually  or- 
mented  with  three  filaments. 

S.  Aperture  of  the  ehell  exposedL'^Ihe  loot  destitute  of 
id.     Marine. 

BSL  Jamthina.  Foot  with  an  adhering  spongy  body. 
In  this  genus,  represented  by  the  HeUxjanlhina  of  Lin- 
bub,  the  spongy  body  is  capable  of  changing  its  dimen- 
AS,  and  enabling  the  animal  to  mnk  or  nse  in  the  water 
pleasure.  When  irritated,  it  ejects  a  purple  fluid  from 
e  cellular  margin  of  the  cloak  above  the  gills,  not  unlike 
e  Aplysia.  This  species  was  added  to  the  BriUsh  Fauna, 
r  tlie  late  Miss  Hutcuins. 
AS.  Velutina.     Foot  simple. 

This  genus  was  formed  by  us  for  the  reception  of  the 
iffls  velutina  of  Muller  {2iooL  Dan.  tab.  ci.  f.  1, 2,  S,  4), 
e  Helix  laevigata  of  British  writers. 
The  foot  is  destitute  of  lid  or  appendage,  and  is  broad 
£Nre,  and  pcnnted  behind.  The  tentacula  are  two  in  num- 
•r,  short  and  filiform,  with  eyes  at  their  external  base, 
he  head  is  broad  and  short  In  addition  to  these  charac- 
m  given  by  Muller,  we  have  been  enabled  to  add  the 
Uowing,  from  a  specimen,  somewhat  altered,  whiph  was 
und  in  the  stomach  of  a  cod-fish.  The  animal  adheres  to 
te  shell  by  two  linear  muscles,  one  on  each  side  the  cloak, 
'he  branchial  cavity  is  towards  the  left  side.  The  tongue 
spinous,  narrow,  with  its  free  extremity  vfiirai.     Eyes 
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rather  behind  the  tentacula.  Penis  exaerted  on  the  i%|k 
Ade  of  the  neck,  immediately  behind  the  €ye.  Cloak  Iii|i 
in  proportion  to  the  ^ze  of  the  foot  We  have  termed  tk 
genus  Vdutina,  bestowing  on  the  species  the  trmal 
tmlgarU. 

B.  Anterior  margin  of  the  aperture  of  the  shell 
culated. 

This  groove  in  the  aperture  of  the  shell  is  produced  kj 
the  anterior  margin  of  the  cloak  being  extended  over  lie 
opening  into  the  gills,  for  the  purpose  (^  acting  like  a  idbi 
or  syphon,  in  conveying  the  water  to  and  from  the  hn^ 
chial  cavity.  The  species  are  considered  as  ovqpaniii%«iA 
distinct  sexes  in  separate  individuals. 

1. 4S%d2amvo2t«^-~The[8heUhasanovalorliiieariB0Hlh 
parallel  mth  its  length.  The  whorls,  which  are  smaD  sej^ 
ments  of  large  circles,  are  wrapped  round  the  pilar,  mi 
the  one  riang  a  little  above  the  other,  emlnaoe  or  indoR 
the  preceding  ones.  The  four  following  families  appesr  Is 
belong  to  this  division. 

Family  1.  Contcsida.  Furnished  with  a  long  probcads 
and  produced  tentacula,  with  the  eyes  near  the  summit  ca 
the  out^de.  The  lid  is  placed  obliquely  on  the  foot,  ml 
is  too  small  to  fill  the  mouth  of  the  shell.  The  geaea 
Conus  and  Terebellum  form  thb  family. 

Family  9.  Cypreada.  Cloak  enlarged,  and  oqaeUe  of 
folding  over  the  shell.  There  is  no  lid.  The  genus  Cypni 
is  the  type. 

Family  S.  Ormlada,  Both  extremities  of  the  aperture 
canaliculated.  The  inhabitants  of  all  the  genera,  Ovohi 
Calpuma,  and  Volva,  are  unknown.  The  last  genus  is- 
eludes  the  BuUapaitUa  of  Peknant. 

Family  4.  VoliUada,  Canal  of  the  aperture  abbrevialed. 
Pillar-lip  plaited.  The  foot  appears  to  be  destitute  of  a  lid. 
The  genera  arc  numerous ;  Voluta^  Oliva,  Cymbium, 
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pnella,  Cancellaria,  Mitra,  Ancilla,  Volvaria,  and  Tcma- 
tdhu  The  last  genus  contains  the  Vobtia  iomaHlis  of  Bii- 
tidi  writers. 

C  SkeB  turreUd^  The  whorls  of  the  shell,  the  revolv- 
ing spire  of  which  is  suboooical,  scarcely  embrace  one  an- 
odier,  but  are  merely  umted  at  the  margins.  Three  fami- 
Bea  may  here  be  established. 

Family  1.  Bucctmda,  Canal  short,  scarcely  produced 
b^ond  the  anterior  margin  of  the  lip,  and  bent  towards  the 
fight  The  tentacula  are  remote,  and  the  head  is  destitute 
of  a  ho6d.  The  mouth  has  a  retractile  probosds.  The  foL 
knring  genera  belong  to  this  family :  Bucdnum,  Ebuma, 
DoKum,  Harpa,  Nassa,  Purpura,  Cassis,  Mono,  and  Te- 


Family  S.  Muriceda,  Canal  produced,  and  straight. 
The  tentacula  approach  the  head  and  mouth  as  in  the 
preceding  family.  The  genera  are  Murez,  Typhis,  Randla, 
Fusui,  Pleurotoma,  Pyrula,  Fasd  olaria,  and  TurUndla. 

Family  8.  Ceriihiada.  Canal  short  and  recurved.  Head 
wHh  a  hood.  This  family  contains  the  marine  genus  Ceri- 
thium,  and  the  fluviatile  one  Potamidum. 

Family  4.  Strombusida.  Canal  short,  and  bent  towards 
the  right  The  outer  margin  of  the  aperture  becomes  pal- 
mated  with  age,  and  exhibits  a  second  canal,  generally  near 
the  former,  for  the  passage  of  the  head.  The  following  are 
the  genera :  Strombus^  Pterocera,  and  Rosiellaria. 

2d  Tribe. 

Shell  internal. 

This  tribe  consists  at  present  of  only  one  genus,  termed 
Sigaretus,  two  species  of  which  are  natives  of  Britain.  The 
foot  c^  the  animals  belonging  to  this  genus,  or  rather  of  the 
apecics  which  consUtutes  the  type,  is  oval,  with  a  duplica- 
cure  in  front.     The  cloak  is  broad,  with  an  indentation  on 
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the  left  side,  in  front,  leading  to  the  branchial  cavity.  A 
ring  of  transverse  muscles  unites  the  cloak  with  the  finL 
On  the  back  is  placed  the  shell,  which  does  not  appear  oi 
the  outaide,  as  it  is  covered  by  a  tluck  cuticle.  It  is  Mgei 
in  a  sac,  and  united  by  a  muscle,  which  adheres  to  tke 
pillar.  The  hood  is  produced,  at  each  side,  into  a  ^^*tfm/r4 
tentaculum,  with  an  eye  at  the  external  base.  The  aaoiii 
situate  at  the  branchial  indentation  on  the  left  side.  Tk 
penis  is  situate  on  the  right  side  of  the  neck ;  it  is  exter- 
nal, with  a  crooked,  blunt,  lateral  process  near  its  extremitf. 

The  mouth  is  in  the  form  of  a  short  jN^oboscis!  Tk 
tongue  b  armed  with  spines,  and  is  long  and  qpirally  feli 
ed.  The  salivary  glands  are  large.  The  stomadi  is  mm^ 
branaceous,  giving  off  the  intestine  near  the  cardia.  He 
intestine  makes  two  folds.  The  liver,  with  the  testicle  ii 
the  male,  and  the  ovarium  in  the  female,  occupy  the  poi- 
terior  part  of  the  body,  under  the  spire  of  the  shelL 

^  Subdivision. 

Heart  traversed  by  the  rectum. 

This  group  includes  the  order  Scutibranchia  of  Cuviss. 
In  general  form,  and  in  the  structure  and  position  of  the 
branchiae,  the  resemblance  to  the  genera  of  the  preceding  sub- 
division is  very  great.  They  differ,  however,  in  many  par* 
ticulara.  The  heart  is  furnished  with  two  aurides,  and  is 
perforated  by  the  intestine.  The  sexes  appear  to  be  ineor- 
porated  in  the  same  individual,  or  rather  the  male  orgaoi 
are  unknown.  The  body  is  protected  by  a  sheU,  the  aper- 
ture of  which  is  wide,  and  never  closed  by  a  lid. 

1st  Tribe. 

Shell  ear-shaped,  flat,  with  a  lateral,  and  nearly  conoeakd 
spire. 

Family,  HalioHda,  including  the  genera  Haliotis,  Pik 
dola,  and  Stomatia.  These  genera  exhibit  well-marked 
characters  in  the  shell.     The  left  margin  of  the  shell  in 
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is  pierced  by  a  row  of  holes.     In  Padola,  these 
holes  are  nearly  obliterated ;  but  there  is  an  internal  groove 
and  external  ridge  in  the  line  of  their  direction.     In  Sto- 
matia,  there  are  neither  holes  nor  ridges.    In  the  Halyotis, 
the  foot  is  oval  and  large.  The  sides  of  the  body  all  round 
ire  ornamented  with  one  or  more  rows  of  simple  or  branched 
fikments.     The  shell  is  placed  on  the  back  with  the  spiral 
part  behind,  and  the  row  of  holes  on  the  left  side,  through 
which  some  of  the  filaments  are  protruded.    The  animal  is 
attached  to  the  shell  by  a  single  large  muscle.     The  entry 
to  the  branchial  cavity,  which  likewise  contains  the  termi- 
natiim  of  the  rectum  and  oviduct,  is  on  the  back.     The 
giUs  are  in  two  ridges,  consisting  of  complicated  branched 
fihonents.    At  the  entrance  of  the  cavity,  the  cloak  is  fur- 
nished with  a  slit,  the  hh  margin  of  which  rests  upon  the 
pillar  of  the  sheU.  The  edges  of  this  slit  are  furnished  with 
filaments,  which  pass  through  the  anterior  holes  of  the  shell. 
The  use  of  this  singular  arrangement  is  unknown.     The 
branchial  cavity  Ukewise  contains  the  viscous  organ,  in  com- 
mon with  the  Pectinibranchis. 

The  hood  is  emarginate,  with  a  long  tentaculum  on  each 
ade,  behind  which,  towards  the  side,  is  a  cylindrical  pro^ 
taberanoe,  bearing  the  eye  at  the  top.  The  mouth  is  in 
the  form  of  a  short  proboeds,  with  two  corneous  plates  as 
chedcs,  and  a  long  narrow  tongue  extending  backwards, 
and  covered  with  spines.  The  pharynx  is  dilatable,  with  in- 
ternal folds.  The  salivary  glands  are  very  small.  The  gul- 
let is  very  short.  The  stomach  is  divided  into  two  portions, 
the  first  of  which  is  striated  longitudinally  with  a  glandular 
structure,  and  receives  a  biliary  duct.  The  second  is  separ- 
ated from  the  former  by  a  valve,  is  smaller,  with  transverse 
atrise,  and  a  double  ridge.  It  likewise  receives  bile  through 
two  apertures.  There  is  another  valve  at  the  pylorus;  and 
the  intestine,  after  making  some  turns,  is  surrounded  by 
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the  heart     There  is  an  auricle  on  each  Aide,  reeeiTiif  ik 
aerated  blood  from  each  of  the  gills. 

Sd  Tribe. 

Shell  conical,  simple,  or  sli^tly  revdute  at  tlie  apa. 

A.  Cavity  of  the  shdl  intermpted  by  a  testaoeoui  phl^ 
This  division  oonusts  of  three  gen^a,  each  of  which  mf 
be  regarded  as  the  type  of  a  family,  although,  fixr  the  p^ 
sent,  they  are  all  included  in  (me. 

Family,  Crepkbtladtt.  The  marine  genera  are,  Onf^ 
dula  and  Calyptrea,  the  latter  including  the  PaieOm  Q^ 
nenrii  of  British  writers.  In  the  former,  the  gills  ftiBi 
transverse  ridge  on  the  roof  of  the  cavity,  oonaistiiy  of  fi^ 
ments  extending  beyond  the  margin.  The  eyes  are 
base  of  the  tentacula.  There  is  oviy  oae  fluviatile 
termed  Navioella. 

B.  Cavity  of  the  shell  entire. 
Family  1.  Captduaide.     Shell  entire. 
This  includes  the  genera  Capulus  (oontainii^  Pakh, 

BungancOy  and  Antiquaia^  of  British  writers)  and  Cfli> 

naria,  represented  by  the  Argonauta  viirea.   In  the  Capi' 

lus,  the  foot  is  complicated  on  its  anterior  margin.    Tht 

shell  adheres  to  the  animal  by  a  circular  muscle,  leavii^a 

opening  in  front,  for  the  issue  of  the  head  and  entnmoe  to 

the  branchial  cavity.     The  gills  form  a  ^ngle  ridge  acrai 

the  roof.     The  mouth  is  in  the  form  of  an  extended  pio> 

bosds,  with  a  deep  groove  above.     The  tentacula,  which 

are  two  in  numba*,  have  the  eyes  at  the  external  base.  The 

anus  is  on  the  right  side  of  the  branchial  cavity.     In  die 

Carinaria,  the  foot  appears  to  be  compressed,  and  ibnMd 

for  swimming.     The  head  is  covered  with  a  group  of  t^ 

bercles.     The  mouth  is  furnished  with  a  {NX)bo0cit.    Nor 

the  middle  of  the  body,  the  shell  is  attached.    The  suiftse 

of  the  body  above  is  closely  covered  with  small  taberckii 
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It  18  probable  that  the  species  here  alluded  to  is  the  same 
with  the  Pterotrachea  coromUa  of  FoBASKiSL. 

Family  2.  Fiasurettada.  Shell  with  a  slit,  or  perfinradoii. 

In  the  Fissurella,  the  apex  of  the  shell  is  perforated, 
and  united  to  the  cloak  by  a  circular  muscle  open  in  front. 
The  doak  forms  a  dupUcature  in  front  for  the  branchial 
omty,  which  extends  to  the  perforated  apex  of  the  shell. 
The  gills  consist  of  two  ridges ;  at  the  dorsal  extremity  of 
ivliidi  is  the  anus.  It  is  probable  that  the  excrements  are 
qeeted  at  the  perforation  in  the  apex  of  the  shell,  and  like- 
wise the  water  which  enters  the  branchial  cavity  in  front 
The  head  is  furnished  with  two  tentacula,  bearing  the  eyes 
at  the  external  base.  The  Patella  grasca  and  aperiura 
■My  be  quoted  as  British  examples  of  the  genus. 

The  genus  Emarginula  differs  from  the  former  in  the 
apex  of  the  shell  not  being  perforated.  Its  place,  however, 
ii  supplied  by  a  slit  on  the  antericn*  margin,  which  is  the 
entrance  to  the  branchiae  and  anus.  The  foot  is  surround- 
ed with  a  row  of  filaments,  and  the  eyes  are  su{q)orted  on 
diort  foot-stalks,  characters  in  which  it  approaches  the  ge- 
mu  Halyotis.  The  PateUa  JUsura  of  oonchologists  is 
aoondered  as  the  type  of  the  genus. 

Division  II. 
MOLLUSCA  ACEPHALA. 

Destitute  of  a  distinct  head,  or  nedc. 

The  animals  of  this  division  are  much  more  simple  m 
Acir  organization  than  those  of  the  preceding  division.  In^ 
none  of  the  spedes  are  there  any  rudiments  of  oinans  of 
hearing  or  of  sight.  They  are  destitute  of  jaws  or  odier 
hard  parts  about  the  mouth.  They  all  inhabit  the  water,, 
and  poness  branchiae.  The  organs  <^  the  two  sexes  are  in- 
oorponted  in  the  same  individual,  and  reciprocal  union  is 
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unnecessary.  They  are  either  oviparous,  or  ovoviviparoos. 
The  presence  or  absence  of  a  shelly  covering,  fumiah  chi- 
ractei^  for  a  twofold  distribution  of  the  groups. 

Section  1. — Acephjla  conchifera. 

The  shell  in  all  cases  is  external  and  bivalve;  md 
exhibits  very  remarkable  differences  in  the  fiHin,  rdttife 
size,  and  connection  of  the  valves.  The  cloak  is  likewiie  ii 
the  form  of  two  leaves,  corresponding  with  the  valves  wiudi 
protect  it. 

Order  I. — Brachiopoda. 

Mouth  with  a  spiral  arm  on  each  side  fringed  with  th- 
ments. 

The  genera  included  in  this  group  constitute  the  Bi»> 
chiopoda  of  Cuvier.  The  lobes  of  the  doak  are  free  an- 
teriorly. From  the  body,  between  the  lobes,  the  arms  hife 
their  origin  at  the  margin  of  the  mouth.  These  arms  are 
capable  of  folding  up  spirally.  All  the  species  are  perma- 
nently attached  to  foreign  bodies,  and  inhabit  the  aca. 
Their  nervous  and  reproductive  systems  have  received  but 
little  elucidation. 

1st  Subdivision. 

Shell  supported  on  a  fleshy  peduncle. 

54.  LiNGULA.  Valves  equal,  the  apex  of  both  attadicd 
to  the  peduncla* 

The  peduncle  is  nearly  cylindrical,  cartilagiiious,  and 
covered  with  a  membrane  con^ting  of  circular  fibres.  The 
valves  are  oval,  flat,  and  destitute  of  teeth,  or  dasdc  liga* 
ments.  The  adductor  muscles  arc  numerous,  obliquely 
placed,  and  appear  capable  of  giving  to  the  valves  a  caD> 
sidorable  degree  of  lateral  motion.     The  cloak  is  thin,  and 
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has  interspersed  muscular  fibres.     lis  margin  is  ihickened^ 
and  fringed  with  fine  hairs  of  nearly  equal  length. 

The  arms  are  fleshy  in  their  substance,  conical,  elongat- 
ed and  compressed  in  their  form,  and  ornamented  on  the  ex- 
ternal surface  with  thickset  fringes  or  tentacula.    The  mouth 
is  simple,  and  situate  between  the  arms  at  their  base. 
There  is  no  enlargement  of  the  alimentary  canal,  which  can 
be  regarded  as  a  stomxich,  and  the  anus  is  a  simple  aperture 
atuate  on  the  side.     There  are  marked  indications  of  sa^ 
livary  glands  and  a  liver.     The  blood  is  amveyed  to  the 
gills  by  two  vessels,  which  are  divided  at  the  separation  of 
the  lobes  into  two  branches,  one  of  these  going  to  the  half 
of  one  lobe,  and  anotlier  to  the  opposite  half  of  the  other 
lobe.     Two  systemic  veins  occupy  a  similar  position,  and 
return  the  aerated  blood  to  the  two  lateral  systemic  ven- 
tricles.    The  gills  themselves  are  arranged  in  a  pectinated 
form,  on  the  inner  surface  of  eadi  lobe  of  the  cloak.   There 
is  nothing  known  of  tl)e  ner\'ous  or  reproductive  systems  of 
this  animal. 

The  Lingula  ungnh  is  the  only  species  of  the  genus, 
and  appears  to  be  confined  to  tiie  Indian  seas.  The  valves 
were  first  figured  by  Seba,  together  with  the  peduncle  by 
which  they  are  supported.  Ljxn.cus  having  seen  only 
one  valve,  conjectured  that  it  l)clongcd  to  Patella,  and 
named  it  P,  laiffuis.  Chemnitz  examined  both  valves, 
without  the  pefl uncle,  and  pronounc*cd  them  connected  with 
the  genus  Pinna.  Bugierk,  aware  of  Seoa^s  figure,  con- 
templated the  formation  of  tiie  new  gcnpi  for  its  reception, 
which  Immakck  executed.  M.  Cuvier  afterwards  dissoct- 
cd  one  of  the  individuals,  which  Seba  liad  possessed,  and 
unfolded  cliaracters  in  its  organisation,  sufficient  not  only  to 
warrant  the  construction  of  a  nc  \v  genus,  but  a  new  class. 
Some  petrifactions  havu  recently  l)ecn  referrc»d  to  this 

?nus;  but,  in  the  absence  of  all  VL>sti|^«  of  the  peduncle, 

VOL    II.  I  i 
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we  do  not  conaider  the  mere  form  of  the  shell  as  fiimiahii^ 
characters  sufficiently. obvious  and  preobe  to  warrant  sodi 
distribution. 

5S,  Teeebuatul^.  Valves  unequal^  the  peduoolepMi* 
ing  through  an  aperture  ia  the  largest  valv& 

The  arms  are  shorter. than  those  af  the  Liiignla^.and4ar 
said  to  be  forked.  They  are  supported'  frilhui:  by  nuoMff* 
ous  arcMated  plates. 

M.  Lamarck  divides  the  recent  kinds  into  two  sectim 

1.  Sfiell  smooth^,  or  destihUe  of.  bngUudmal  riiaL  Ti» 
y\  cranium^  a  native  of  the  Zetland,  seas,  may  be  qiMled 
as  an  example.     The  peduncle  is  simple  *. 

2.  Shell  ribbed  bmffUmlmally.  The  T.  aurkaf,  vliicb 
inhabits  Loch  Broom,  is  another,  though  recently  discover, 
ed  British  example.  The  larger  valve  is  broadest  in  tk 
middle,  semicircular  in  fronts  and  narrowing  towards  the 
apex,  in  consequence  of  the  sides  being  compressed  or  bent 
inwards.  The  ribs  from  the  beak  towards  the  anterior 
margin  are  the  most  distinct,  rounded,  and  about  dght  k 
number ;  those  towards  the  sides  are  obsolete.  The  under 
valve  is  nearly  orbicular,  with  the  margin  at  the  hiap 
truncated,  or  rather  obtusely  angular,  and  having  the  aids 
depressed,  and  forming  small  auricles,  as  in  the  genus  Peo- 
ten,  but  not  produced.  The  ribs  are  obsoletely  wrinkled 
across,  and  the  mai^n  is  waved  by  the  ribs  being  concafe 
internally.  The  inner  surface  of  both  valves,  especially  the 
largest,  is  findiy  punctulated.  The  hinge  is  formed  by  a 
projection  on  eac^ide,  the  proximal  margin  of  the  per- 
foratioa  in  the  large  valve  enteiii^  corresponding  depm- 
fflons  in  the  smaller  one.  The  margin  of  the  perforation 
itself  is  completed  by  the  application  of  the  smaller  vahe. 


•  See  Plate  IV,  f.  i.  +  Plato  IV.  f.  4, 
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The  pciluncle  is  short,  and  consists  of  numerous  uncquaU 
sired  tubular  threads,  attached  by  a  complicated  teiidina- 
muacular  apparatus,  chiefly  to  the  larger  valve.  The  spiral 
arms  seemed  to  have  simple  summits,  and  to  be  destitute 
of  testaceous  plates.  Tlie  smallncss  and  probable  youth  of 
the  subject,  however,  rendered  a  minute  examination  of  the 
structure  impracticable.  Trawled  up  by  us  in  Loch  Bixx)m, 
near  the  harbour  of  Stornoway,  16th  August  18S1.  This 
species  approaches  nearest  to  the  T,  truncata. 

The  fossil  species  of  this  genus  are  numerous,  and  occur 
in  the  older  and  newer  flcetz  fonnations.  They  furnish  ob- 
vicHis  characters  for  the  construction  of  many  genera,  sonic 
of  which  have  been  already  established. 

Sd  Subdivision. 

Shell  sessile. 

56.  Criopus.     Under  valve  cenientet^  to  stones. 

The  under  valve  is  membranaceous,  flat,  and  adiiering ; 
the  upper  is  flatly  conical,  and  resembles  a  Patella,  in  which 
genus,  from  neglecting  the  structure  of  the  animal,  it  lias 
usually  been  placed. 

The  C  anomaht^y  Patella  anomala  of  Mullkr  (ZooL 
Dan.  tab.  T.f.  1. 8.),  has  a  branched,  double  ovarium,  with 
round  eggs.  It  has  been  descrilx^d  and  flgured  by  us  as  a 
native  of  the  Zetland  seas,  under  the  term  PaUUa  dlstorta 
(JEdm.  Encychpadia^  vol.  vii.  p.  65.  tab.  cciv.  f.  4. ;  and 
by  Montagu,  Linn.  Trans,  vol.  xi.  p.  195.  tab.  xiii.  f.  5.) 

Order  II. — BiVALvijfr 

Mouth  destitute  of  fringed  spiral  arms. 

The  animals  of  this  group  form  the  class  Conchifera  of 
Lamarck,  the  Bivalvia  of  the  older  naturalists.  The 
flfaells  exhibit  great  variety  of  form  and  relative  size. 
They  are  jo'mcd  together  at  the  hinge,  which  is  cither  plain 

ii2 
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or  toothed,  and  corresponds  in  position  with  the  back  of 
the  animal.  The  connection  of  the  two  valves  is  secured 
by  the  intervention  of  an  elastic  homy  ligament^  the  office 
of  which  is  to  keep  the  valves  open.  It  is  either  extennl 
or  internal.  The  valves  are  closed  by  means  of  adduttar 
muscles,  intermixed  with  tendons,  and,  passing  transvefseijr 
through  the  animal,  adhere  to  the  corresponding  places  in 
the  inside  of  each  shell.  By  the  contractions  of  these 
muscles  the  free  edges  of  the  valves  are  brought  into  con- 
tact, at  the  same  time  that  the  ligament  is  compressed  or 
stretched,  according  as  it  is  internal  or  external.  The  num- 
ber of  muscular  impressions  is  employed  by  Lamaicx  in 
the  division  of  the  Bivalvia  into  two  orders,  Dimffoiretwai 
Monomyaires,  This  distinction,  however,  he  has  not  it. 
tended  to  with  care,  as  in  his  family  Mytilacies,  whidi  he 
includes  in  his  second  order,  or  those  having  one  adductor 
muscle,  there  are  obviously  two  adductor  muscles,  althou^ 
the  one  is  certainly  much  larger  and  more  complicated  than 
the  other.  Besides  these  impressions  of  the  adductor  miiB- 
cles,  there  are  others  connected  with  the  foot  and  byssus. 
The  cloak  lines  the  inside  of  the  shells.  In  some  cases  it  is 
entirely  open,  when  the  border  corresponding  with  the  free 
margin  of  the  shell  is  thickened,  and  more  or  less  fringed 
with  contractile  irritable  filaments.  In  other  cases,  tbe 
cloak  in  front  is  more  or  less  united,  and  even  forms  tubu- 
lar elongations,  which  are  termed  syphons. 

Locomotion  is  denied  to  many  species  of  this  order. 
Among  these  sonii  are  immoveably  cemented  to  rocks  and 
stones,  as  oysters ;  a  few  are  attached  by  a  cartilaginous 
ligament,  as  the  Anomia? ;  while  others  are  fixed  bv  mean» 
of  a  byssus.  This  last  organ  consists  of  numerous  filaments 
issuing  from  a  complicated  apparatus  in  the  breast,  con- 
nected with  a  secreting  gland,  and  with  the  shell,  by  thein- 
ten'ention  of  tendinous  band.«.     'Tho  Jbot  is  ?«eated  a  little 
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towards  the  mouth,  is  usually  tongue-shaped,  capable  of 
ooDsiderable  elongation,  with  a  furrow  on  its  posterior  sur- 
face. This  organ,  where  a  byssus  is  present,  is  considered 
as  employed  in  s[nnning  and  fixing  the  threads.  When 
there  is  no  byssus,  it  cither  acts  as  a  sucker,  enabling  the 
animal  to  crawl  along  the  surface  of  bodies,  or  as  a  paw, 
to  dig  holes  in  die  sand  or  mud.  None  of  the  species  can 
float  in  the  water ;  they  either  crawl  or  leap,  the  last  kind 
of  motion  being  effected  by  suddenly  opening  and  shutting 
die  valves.  •  In  securing  a  residence,  some  of  the  species 
bore  into  different  substances  by  means  of  a  rotatory  motion 
of  the  shell.  It  was  at  one  time  supposed  that  the  dwelling 
was  formed  by  a  secretion  affecting  the  solution  of  the  sur* 
rounding  substance.  But  the  very  different  substances  pe- 
netrated by  the  same  species,  as  limestone,  slate-day,  and 
wood,  forbid  us  to  entertain  such  a  supposition. 

The  nervous  system  is  here  but  little  developed.  The 
superior  and  inferior  ganglia,  surrounding  the  gullet,  give 
rise  to  all  the  nervous  filaments  which  proceed  through  the 
body. 

The  digestive  organs  arc  scarcely  less  simple.  The  food 
is  soft  and  bwallowed  entire,  and  eitlicr  brought  to  the 
mouth  by  accident,  or  by  eddies  produced  in  the  water,  by 
the  opening  and  slmtting  of  the  shells,  aided  in  some  cases 
by  the  syphons. 

It  may  be  proper,  in  order  to  understand  the  relative  si- 
tuation of  the  parts,  here  to  state,  that,  upon  laying  the  ani- 
mal u\xm  its  Imck,  and  opening  the  cloak,  the  abdcnnen  ap- 
pears to  occupy  the  middle  longitudinally,  and  the  branchia 
to  be  arranged  on  each  side.  The  mouth  is  »tuate  at  the 
anterior  extremity,  and  consists  of  a  simple  aperture  enter- 
ing into  the  gullet,  or  rather  stomach.  It  is  surrounded 
by  four  flattened  moveable  tentacula,  two  of  which,  in  some 
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are  in  part  united  with  tlie  cloak,  while  in  others  they  are 
free  to  the  base.     In  their  structure  they  resemUe  the 
branchiae.     The  stomach  is  full  of  .cells,  the  bottoai  of  ewh 
pierced  with  a  biliary  duct.     A  singular  organ^  temiai  the 
thfHaUine  process^  cylindrical,  cartilaginous,  and  tnuipi- 
rent,  is  found  in  some  species  projecting  into  the  canrity  of 
the  stomach.    The  Kver  is  large,  surrounds  the  ^r^nmt^ 
and  pours  out  its  contents  by  numerous  opedings.     ntev- 
testine  terminates  posteriorly  by  a  tubuhur  anus. 

The  bntnohise  consists  of  two  ribbands  on  each  sde,  as- 
tending  the  length  of  the  body,  free  on  the  sides  and  adar- 
gin,  and  striated*  transversely.  These  fdates  are  firequodjr 
tif  unequal  size.  The  blood  is  brought  to  these  by  neasi 
of  pulmonic  veins^  without  the  intervention  of  tlie  hmt 
'The  aerated  blood  is  transmitted  to  a  systemic  heait,  eoa- 
sisting  of  one  or  two  auricles;  and  a  ventricle. 

The  most  important  of  the  peculiar  secretions  of  the 
animals  d  this  class  is  the  Pearl.     This  substance,  cqtiai- 
iy  prized  by  the  savage  and   the  citizen,   is  compoaed, 
Uke  shells,  of  carbonate  of  lime,  united  with  a  small  por- 
tion of  animal  matter.     Pearls  appear  to  be  exduaiTelv 
the  production  of  the  bivalve  testacea.    Among  these,  all 
the  shells  having  a  mother-of-pearl  inside,  produce  them  oc- 
casionally. But  there  are  a  few  species  which  yield  them  in 
the  greatest  plenty,  and  of  the  finest  colour.     The  moat  le- 
markablc  of  these  is  the  Avicuia  margariijfera.    This  shdl, 
which  was  placed  by  LiKNyfius  among  the  nnissds,  is  very 
widely  distributed  in  the  Indian  Seas ;  and  it  is  from  it  and 
another  species  of  the  same  genus,  termed  Avicuia  Atnnido, 
found  in  the  European  seas,  that  the  pcaris  of-  cornmoroe 
are  procured.    The  Pinna^  so  famous  for  furnishing  a  bys- 
^as  or  kind  of  thread,  with  which  garments  can  be  mano- 
•factured^    likewise   produces   {learls  of  considerable   size. 
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They  have  Beldom  the  alvery  whiteness  of  the  pearls  from 
4lie  AvicuU^  behig  usually  tinged  with  brown.  -  But  the 
shell,  which  in  Britain  produees  the  finest  pearls,  is  the 
UfmQ.9mrgarMfifny  which  wma<pIaoed  by  Lii^vbus  in  the 
geaue  Mga.  It  is  found  in  aD  our  alpine  rivers.  The 
Conway  tfnd  the  Irt  in  England,  the  rivers  of  Tyrone  and 
Donegal  in  Ireland,  and  the  Tay  and  the  Ythan  in  Scot* 
land^  have  long  been  famous  for  the  production  of  pearls. 
Theae  concretians'are  found  between  the  membranes  of  tlie 
chMdc  of  the  animal,  as  in  the  Avicula,  or  adhering  to  the 
inade  of  the  shell,  as  in  the  Unio.  In  the  former  case^  they 
anm  to  be  a  jnorfaid  secretion  of  testaceous  matter ;  in  the 
iattervther  matter  appears  to  be  accumulated  agmnst  the  in» 
ieenal  opening  of  some  hole  with  *which  the  shell  has  been 
piefced  by  some  ol^*  its  foes.  LiNNiCUs,  from  the  eon- 
sidf  ration  of  this  •circumstance,  endeavoured,  by  piercing 
the  shell,  to  excite  the  animal  to  secrete  pearl ;  but  his  act* 
tempts,  though  they  procured  him  a  place  among  the  Swe- 
dish nobility,  and  a  pecuniary  reward,  were  finally  aban- 
doned ;  the  process  being  found  too  tedious  and  uncertain 
tO'fae  of  any  public  utihty.  The  largest  peari  of  which  we 
have  any  notice,  is  one  which  came  from  Panama,  and  was 
presented  lo  Philip  II.  of  Spain,  in  1579.  It  was  of  the 
Aze  of  a  pigeon's  egg.  Sir  Robert  Sibbald  mentions  his 
having  seen  pearls  from  the  rivers  of  Scotland  as  large  as  a 
bean. 

The  reproductive  organs  of  the  Bivalvia,  hitherto  exam- 
ined, consist  of  an  ovarium  occupying  the  ndes  of  the  body, 
and  penetrating  the  membranes  of  the  cloak.  They  appear 
to  have  the  organs  of  both  sexe^  hicorporated,  and  to  prou 
pngate  without  intercourse.  Lamakck  is  disposed  to  con- 
sider impregnation  as  produced  by  the  male  fluid  dispersed 
through  the  water ;  a  supposition  unsupported  even  by 
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analogy  in  the  animal  kingdom.  Many  species  are  avan- 
yipaious ;  in  which  case  the  eggs  when  ripe  pasi  into  the 
gills,  where  they  are  hatched. 

The  methodical  distribution  of  the  Bivalvia  aippean  to 
be  attended  with  peculiar  difficulties,  in  consequence  of  the 
iimformity  which  prevails  in  the  structure  and  dispoHtiao 
of  their  organs.  The  characters  furnished  by  the  sfaeR, 
though  useful  in  the  construction  of  generic  as  well  as  ipe- 
dfic  distinctions,  have  been  abandoned  by  those  who  prefer 
a  knowledge  of  the  structure,  to  an  acquaintance  with  the 
form  of  an  animal.  The  characters  derived  from  the  pro- 
sence  of  a  byssus,  a  foot,  or  of  syphons,  appear  to  be  neiily 
of  coordinate  importance.  M.  Cuvier  gives  the  piefewce 
to  those  founded  on  the  appearances  of  the  latter,  and  dis- 
tributes the  genera  into  five  families,  an  arrangement  wfakh 
we  here  propose  to  follow.  These,  however,  may  be  ofNui- 
dered  as  occupying  a  much  higher  rank,  and  each  as  in- 
cluding numerous  families. 

1st  Subdivision. 

Cloak  open.  There  are  no  syphons,  the  anterior  mir> 
gin  of  the  cloak  being  as  open  as  the  mouth  of  the  dielL 
When  the  valves  open,  the  water  comes  immediately  n 
contact  with  the  branchiae  and  mouth.  The  margin  of  the 
mantle  has  a  double  fringe  of  filaments. 

1st  Tribe. 

Valves  closeil  by  one  adductor  muscle. 

A.  Pectenida.  Animals  free  or  fixed  only  by  a  byssus. 
Furnished  with  a  foot. 

Into  this  family,  contemplated  by  Lamarck,  the  fblkyv. 
ing  ill  assorted  genera  may  be  placed :  Pecten,  Lima,  Pe- 
dum, Plicatula,  Vulsella,  Placuna,  6rypha»,  Pema,  and 
Crenatula. 

In  the  animals  of  the  genus  Pecten,  represented  by  the 
common  scallop,  there  is  a  small  f(x>t,  supported  on  a  short 
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stalk  arising  from  the  abdomen.  The  margin  of  the  cloak 
18  Bunrounded  with  two  rows  of  tentacula,  some  of  whidi, 
in  the  external  row,  have  greenish  tuberculated  summits*' 
The  mouth  is  surrounded  with  numerous  branched  tenta* 
cula,  in  place  of  the  four  ordinary  labial  appendages. 

B.  Ostreada.  Shell  cemented  to  foreign  bodies.  Body 
destitute  of  a  f(X)t. 

To  this  family  the  following  genera  are  related :  Ostrea, 
SpondyluSy  and  Anomia.  The  last  genus  ought  to  form  a 
family  apart  It  is  distinguished  by  the  singular  character 
of  the  adductor  muscle,  a  portion  of  whioh  is  attaclied  to 
the  oornecms  or  testaceous  plate,  which  passes  through  the 
cardinal  perforation,  and  adheres  to  rocks.  There  is  a 
small  foot,  which  is  capable  of  being  likewise  protruded 
through  the  cardinal  perforation.  In  the  genus  Sponot- 
i^us,  the  margin  of  the  cloak  is  fringed  with  a  double  row 
of  tentacula  having  tuberculated  summits,  and  the  foot  is 
seated  on  a  short  stalk,  with  a  large  radiated  didc. 

2d  Tribe. 

Shell  closed  by  two  adductor  muscles. 

The  two  genera,  Aviculaand  Meleagrina  (of  Lamarck), 
form  one  family  of  this  tribe;  the  genus  Pinna  another ; 
and  the  Arcada;  a  third,  including  Area,  Pectunculus,  Nu- 
cula,  CucuUa^a  Trigonia,  and  Castalia« 

2d  Subdivision. 

Cloak  more  or  less  closed,  forming  syphons. 

The  further  division  of  this  group  depends  on  the  modi* 
fications  of  tlic  syphons,  or  aperture  of  the  cloak. 

1st  Tribe. 

The  union  of  the  cloak  forms  only  one  syphon. 

This  syphon  is  situate  posteriorly  opposite  the  anus,  and 
serves  for  the  issuing  of  tlie  excrements.  The  other  lai^ 
opening  allows  the  water  to  enter  to  the  mouth  and  gills. 
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This  tribe  may  be  divided  into  families.  '  The  first,  ify- 
tUurida^  will  include  the  genera  Mytilus,  Modiolus  and  Li- 
thodomus,  which  are  furnished  with  a  bjrssus.  The  aeoond, 
Uniodoj  will  embrace  Unio,  Ilyiria,  Anodonta,  and  Iridina. 
These  are  destitute  of  a  byssus. 

M.  CuviER  is  disposed  to  place  in  this  group  the  genen 
Cardita,  Venericardia,  and  Crassatella. 

ftd  Tribe. 

Cloak  closed  posteriorly,  and  antericx'ly  forming  thiee 
apertures  The  first  serves  for  the  passage  of  the  bywu^ 
and  is  the  largest  The  second  admits  water  to  the  bam' 
chiss  and  mouth:  and  the  third  is  (^)posite  the  warn. 
The  valves' are  closed  by  one  adductor  muscle.  There  are 
only  two  genera  belonging  to  this  tribe,  Tridaena  and  Hip- 
popus. 

In  the  'two  remaining  tribes  there  are  three  openings  in 
the  doak.  Two  of  these  are  posterior,  and  near  each 
other ;  sometimes,  indeed,  they  are  tubular  and  united. 
There  is  no  byssus,  but  always  a  foot. 

3d  Tribe. 

Anterior  opening  large,  allowing  the  water  free  acess  to 
the  mouth  and  gills,  and  the  feet  freedom  of  motion. 

The  structure  of  the  animals  is  yet  too  imperfectly  ex- 
amined, to  enable  any  one  to  establish  families  on  permanent 
characters.  The  attempt  which  Lamarck  has  made  may  be 
considered  as  a  complete  failure,  independent  of  the  wanton 
changes  of  nomenclature  with  which  it  is  chargeable.  The 
following  are  the  principal  genera  belonging  to  this  tribe : 
Chama,  Iscordia,  Cardium,  Donax,  Cyclas,  Corbis,  Telfina, 
Loripes,  Lucina,  Venus,  Capsa,  Petricoia,  Corbula,  and 
Mactra. 

In  the  genus  Chanuiy  the  two  posterior  apertures  arc  in 
the  form  of  short  tubes,  the  anterior  one  is  small,  and  indi- 
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cates  the  corresponding  size  of  the  foot.  The  foot  of  the 
animals  of  the  Iscordia  is  much  larger,  and  the  anterior 
j^perture  is  large  in  proportion.  In  the  common  cockle  (Car- 
dium),  prized  by  many  as  an  agreeable  article  of  food,  the 
toon  occupies  a  large  share  of  the  cavity  of  the  sheU.  It  is 
bent  in  the  middle,  with  the  pcmit  directed  forwards.  In 
the  genera  Cyclas,  TcUena,  Donax,  and  Venus,  the  foot  is 
long  and  tongue-shaped,  and  the  posterior  tubes,  in  general, 
ooQsiderably  produced,  and  more  or  less  united  at  the  base. 
In  the  genus  Loripes,  the  foot  is  small  and  cylindrical,  and 
the  tubes  are  short  and  united.  In  the  Mactra  the  tubes 
are  likewise  short,  but  the  foot  is  compressed. 

4th  Tribe. 

Anterior  opening  small,  and  not  expoong  the  mouth  or 
gilla. 

In  this  tribe  the  mantle  is  closed  in  front ;  and  even 
when  the  valves  are  apen^  neither  mouth  iK>r  gills  are  vi&i- 
Ue.  The  anterior  opening  serves  for  a  passage  to  the  foot^ 
and  the  posterior  openings,  in  the  form  of  two  long  tubes, 
united  by  a  common  membrane,  serve  for  the  entrance  and 
exit  of  the  water  to  the  mouth  and  branchis ,  and  the  ejec- 
tion of  the  faeces,  the  dorsal  syphon  serving  the  latter  pur« 
poae.  The  cuticle  of  the  shell  covers  also  the  exposed  por* 
tion  of  the  cloak,  so  that,  when  an  animal  is  removed  from 
the  shell,  it  remains  as  a  loose  membrane  on  the  margin  of 
the  valves,  as  was  first  observed  by  Reaumur.  All  the 
genera  prefer  concealment^  burrowing  in  sand,  mud,  or 
wood,  with  the  hc5ad  downwards,  and  the  syphons  rising  to 
the  surface.  The  following  genera  belong  to  this  tribe : 
Mya,  Lutraiia,  Anatina,  Glycemeris,  Panopea,  Pandora, 
Gastrochcna,  Byssomia,  Hiatella,  Solen,  Sanguindaria, 
Pbdas,  Teredo,  and  Fistularla. 
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Section  II. — Acephala  Toncata. 

Covering  soft  or  corriaceous. 

The  fonnation  of  this  intei'esting  group  of  animals  wv 
first  publicly  announced  by  Lamarck  in  his  HisUnre  Na^ 
tureUe  des  Animaux  sans  VertebreSy  Tom.  iii.  p.  80.  (1816). 
The  labours  of  Desmaret,  Lesueub,  and  Cuvter,  aided 
by  the  descriptions  of  Ellis  and  Pallas^  paved  the  way 
for  the  masterly  efforts  of  Savigny,  to  whom  we  owe  the 
most  extenmve,  new,  and  accurate  information  yet  given, 
concerning  the  animals  of  this  group.  His  observations  are 
contained  in  his  Recherchcs  Anatomtqties  sur  les  Aic^ia 
composeesy  et  sur  les  Ascidks  simples^  inserted  in  his  Mf- 
moires  sur  les  Animaux  sans  Vcrtebres,  8vo.  Paris,  1816. 

The  covering  of  the  animals  of  this  group  consists  of 
an  external  and  internal  sac  or  tunic,  either  entirely  umted, 
or  unconnected,  except  at  the  apertures.  The  surface  is 
smooth  in  some,  and  rough  in  others,  and  in  a  few  spe^ 
cies  defended  by  an  artificial  covering  of  agglutinated  shells 
and  sand.  The  sacs  are  furnished  with  muscular  bands, 
and  are  capable  of  contraction.  Some  of  the  species,  by 
means  of  contractile  movements,  float  about  in  the  water: 
others,  receiving  that  element  into  the  branchial  cavity,  and 
ejecting  it  forcibly  at  the  opposite  one,  push  themselves  for- 
ward.  Many,  however,  are  fixed  during  life  to  sea-weeds 
and  stones. 

The  apertures  of  the  tunic  are  two  in  number.  The  one, 
firequently  the  largest,  is  destined  for  receiving  the  water 
into  the  cavity,  to  supply  the  mouth  and  gills.  This  is 
termed  the  branchial  cavity.  The  other  is  destined  for  the 
exit  of  the  water,  the  eggs,  and  the  foeces,  and  termed  the 
a0ial  opening.  These  apertures  are  sometimes  placed  near 
each  other,  at  other  times  cat  opposite  extremities  of  the  bo- 
dy, and  variously  provided  with  tentacula  or  valves. 
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The  mouth  is  simple,  destitute  of  spiral  arms,  and  can- 
ing in  the  interior  of  the  cavity  of  the  body,  between  the 
branchiae,  as  in  the  bivalvia.  It  possesses  neither  jaws  nor 
tentacula.  The  alimentary  canal  is  very  ample,  and  can 
scarcely  be  distingui^ed  into  gullet,  stomach,  and  intesdne. 
The  food  is  soft,  and  such  as  the  bounty  of  the  waves  be- 
stow. The  liver  adheres  to  the  stomach,  and  in  many  q)ecie8 
is  divided  into  distinct  lobes. 

The  circulating  system  appears  to  be  reduced  to  a  single 
systemic  ventricle.  The  gills  cover  the  walls  of  the  cavity, 
in  the  form  of  ridges,  more  or  less  complicated,  and  sddom 
synmietrical. 

The  reproductive  organs  consist  of  an  ovarium,  either 
simple  or  complicated,  with  some  additional  glands,  the 
uses  of  which  have  not  been  ascertained.  The  species  are 
considered  as  hermaphrodite,  and  independent  of  reciprocal 
impr^nation.  They  appear,  in  some  genera,  not  only  to 
be  oviparous,  but  to  be  gcmmiparous  and  compound,  many 
individuals  being  organically  connected,  and  capable  of  si- 
multaneous movements.     They  are  all  inhabitants  of  the 


1st  Subdivi»on. 

Interior  tunic  detached  from  the  external  one,  and  united 
only  at  the  two  orifices. 

The  branchiae  arc  large,  e(|ua],  and  spread  on  the  cen- 
tral  walls  of  tlie  inner  sac.  The  branchial  orifice  has  an 
inner  membranaceous  denticulated  ring,  or  circle  of  tenta- 
cida. 

1st  Tribe. 

Body  permanently  fixed  to  other  btxlies. 

In  this  tril)e  the  branchial  and  anal  orifices  are  not  op- 
poute  each  other,  and  do  not  communicate  through  the 
branchial  cavity  which,  at  itsoj)cning,  is  furnished  with  ten- 
tacular filaments.     The  branchirt*  are  conjoined  anteriorly. 


t     • 
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A.  Simple. 

This  division  incliules  the  genus  AiscuKaot  Linkjcq^ 
The  individuals  are  independent  of  each  other,  and  al- 
though they  frequently  adhere  together  in  dusten,  th^ 
are  destitute  of  a  common  covering,  or  organical  comiee- 
Uon. 

I.  Apertures  Jumiahed  mthjbur  rays. 

The  animals  of  this  group  have  the  external  tunic  m^ 
aceous,  dry,  opaque,  rough,  folded,  and  frequently  covered 
with  extraneous  bodies,  or  inclosing  such.  The  biandiU 
orifice  has  four  rays,  the  anal  one  'the  same,  or  divided 
transversely.  The  branchiae  are  divided  longitudinally  in* 
to  persistent  regular  deep  folds. 

a.  Body  pedunculated. 

The  peduncle,  in  this  division,  may  be  said  to  have  itt 
rise  in  the  summit  of  the  body,  which  it  serves  to  suspend. 
The  abdomen  is  lateral.  The  meshes  of  the  branchisr  are 
destitute  of  papilse. 

57.  BoLTEKiA.  The  tentacular  filaments  of  the  bran- 
chial  circle  are  compound.  There  is  no  liver,  and  the  onk 
rium  is  compound.     Only  one  species  is  known.     B.Jmd- 

Jbrme,  Savigny,  Mem.  tab.  i.  f.  1.  and  tab.  v.  f.  5.  It  is 
the  Vorticella  Botteni  of  Lin.  and  the  Aaddia  davata  of 
Shaw. 

b.  Body  sessile. 
M.  Savigkt  describes  this  group  as  a  genus^  wfaidi  ht 

terms  Cynthia,  and  which  he  divides  into  four  sub-genenu 
(A).  Tentacular  filaments  of  the  branchial  orifice  con- 
pound.  The  folds  of  the  branchiae  more  than  ei^  b 
number.  The  liver  distinct,  and  surrounding  the  staamA. 
Ovarium  drvided  with  one  division  at  least  on  each  side  the 
body.     The  intestine  destitute  of  a  rib. 

58.  Cynthia.     Meshes  of  the  branchiae  unchanged  bj 
the  folds.     C  Momus.  Sav.  Tab.  i.  f.  2. 
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59.  C^ESiRA.  Meshes  of  the  branchiae  intemipted  by 
the  folds.  C.  Duma  of  Sav.  Tab.  vii.  f.  1.  The  A9ci4Ua 
tptadrideniata  of  Forskael. 

(B).  Tentacular  filaments  of  the  branchial  onfice  simple. 

The  fuldsof  the  branchiae  dght  in  number,  four  on  each 
ride,  and  the  meshes  uninterrupted.  Intestine  strengthened 
by  a  cylindrical  rib  from  the  pylorus  to  the  anus.  Liver 
absent  or  indistinct. 

60.  Stykla.  Ovarium  divided,  one  division  at  least  on 
each  »de.     S,  Canopius.  Sav^  Tab.  viii.  f.  L 

61.  Pandocia.  Ovarium  single,  and  situate  in  the  fold 
of  the  intestine.  The  Ascidia  cofidiilega^  a  native  species 
is  the  type. 

2.  Apertures  with  IndUtinet  rays^  or  %nor€  than  Jour. 

The  external  tunic  is  here  soft,  easily  cut,  and  translu- 
cent. The  rays  (when  existing)  of  the  branchial  orifice, 
amount  to  eight  or  n'me ;  and  those  of  the  anal  to  ux  at 
least.  The  branchiae  are  destitute  of  longitudinal  folds. 
The  tentacular  filaments  of  the  branchial  circle  are  simple. 
Liver-indistinct.     Ovarium  single. 

a.  Body  peduncidated. 

The  stalk  is  here  placed  at  the  base,  and  serves  to  sup- 
port the  body,  being  of  an  oppo^te  character  from  that  of 
ihe  Boltenia. 

62.  Clavelina.     Branchial  and  anal  orifices  without 
rays.    Angles  of  the  branchial  meshes  ample.     Intestine  ^ 
dbrtitute  of  a  rib.     The  Ascidia  davata  of  Pallas,  and  the 
A.  Upadi/brmig  of  MuUer  belong  to  this  genus ;  the  latter 
of  these  is  now  recorded  as  a  British  species. 

b.  Body  sesule* 

The  branchial  orifice  with  dj^t  or  nine  rays,  and  the 
anal  with  six.  The  angles  of  the  branchial  meshes  with 
pspillfle.  No  liver.  A  cylindrical  rib  extending  from  the 
pylorus  to  the  anus. 
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(A.)  Tunic  and  branchial  cavity  stndght- 

63.  PiBENA.  The  branchial  sac  as  extended  as  the  to- 
nic.  Stomach  not  resting  on  the  intestine.  P.  Phtuca  of 
FoRSKAKL  is  the  type  to  ,which  Savigny  has  added  three 
other  species.  The  Ascidia  prunum  of  MuLLsa,  a  native 
species,  is  probably  of  tliis  genus. 

64.  CioNA.  Branchial  sac  shorter  than  the  tumc,  and 
exceeded  by  the  viscera.  C  Ascidia  intestinalisy  Lin.  is  a 
native  example  of  this  genus. 

(B.)  Tunic  turned  up  at  the  base. 

65.  Phallusia.  Branchial  sac  extending  beyond  the 
viscera  into  the  pouch  of  the  sac.  Stomach  resting  on  the 
mass  of  viscera.  The  Ascidia  mcntula  of  Mulleb,  a  native 
species,  is  the  type. 

There  is  one  genus,  supposed  to  be  nearly  related  to  the 
preceding,  which  is  involved  in  great  obscurity,  the  B^ 
pUaria  of  Lamarck,  which  appears  to  be  pedunculated, 
with  two  apertures,  each  funiished  with  three  setaceous 
tentacula. 

B.  Compound. 

The  animals  belonging  to  this  division  were  formeriv 
included  in  the  genus  Alcyonium  of  Linn^us,  and  |daced 
among  the  Zoophytes.  They  are  compound  animals,  manj 
individuals  united  by  a  common  integument,  and  arranged 
according  to  a  uniform  plan. 

In  some  cases,  there  is  only  one  system  of  individuals  in 
the  mass,  in  other  cases,  there  are  many,  similarly  amui- 
ged  and  contiguous.  The  tentacular  filaments  of  the  bran- 
cliia*  appear  to  be  distinct.  They  arc  destitute  of  the  in- 
testinal  rib  which  occurs  in  some  of  the  preceding  genera. 

1.  Br ancliial  orifice  radiated. 

a.  Branchial  and  anal  orifices,  with  six  rays. 
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(A).  Body  sessile.  The  angles  of  the  branchial  meshes 
furnished  with  papillae.  The  thorax,  or  cavity  oontuniilg 
the  faranchis,  cylindrical.  The  abdomen  is  inferior,  with 
a  fltilk.     Ovarium  sessile,  and  single. 

65.  DiAZONA.  Body  orbicular,  with  a  single  system  of 
animals  disposed  in  concentric  circles. 

The  substance  is  gelatinous.  The  ovarium  enclosed  in 
the  fold  of  the  intestine.     D,  vklacea  of  Sav.  Tab.  ii.  f.  S. 

66.  PoLYzoNA.  Body  polymorphous,  with  many  sys- 
tems disposed  subcircularly. 

The  body  is  subcartilaginous.  The  individuak  are  dis- 
posed irregularly  around  the  cmnmon  centre.  Saviovt 
inadvertently  termed  this  genus  Distoma,  a  name  long 
pte^wcupied  among  the  Intestina.  The  Al^fonium  rubfum 
of  Plancus,  and  the  DUiomua  variohms  of  Gasrtnsr; 
bdong  to  this  genus.     The  last  is  a  native  spedes. 

(B.)  Body  pedunculated. 

67.  SiGiLLiNA.  Body  a  solid  cone,  consisting  of  a  sin- 
gle t3r8tem  of  many  individuals,  irregularly  disposed,  one 
above  the  other. 

The  thorax  is  short,  tfnd  hemispherical.  The  an^es  of 
the  brandiial  meshes  destitute  of  papillae.  The  abdomen 
b  inferior,  ses»le  and  larger  than  the  thorax.  The  single 
ovarium  is  pedunculated.  «V.  auHralis^  Sav.  Tab.  iii.  f.  8. 
brought  from  New  Holland,  by  M.  FaaoN,  is  the  only 
known  species. 

b   Branchial  orifice  only  furnished  with  ux  rays. 

(A).  Body  pedunculated.  System  nn|^,  drcuhr,  and 
terminal. 

68.  Synoicum.    Anal  orifice  rayed. 

The  body  is  cylindrical.  The  anal  orifice  has  six  very 
unequal  rays ;  the  three  largest  forming  the  exterior  mar- 
gin of  the  central  star.  The  stomach  is  simple.  The  an* 
gles  of  the  branchial  meshes  destitute  of  papllae.    Ovarium 
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siiigW^  a^^sUe  aitaeh^d  ta  Ibe  boUxxn  of  tli0  abdooMD,,  «iA 
dwoeoilifl^  p^rpeBclicukuiy^  Tiie  S^  turgtns  ol  Pufxn 
it'tihe  ^pe^  In  idhe  month  of  AugiABt  1817,  W9  dbmnd 
at  the  Isle  of  May  anothtf  species,  adhertng  laarock»aad 
difimug  f iPf»  th«  tufgena  chiefly  m  the  wmotbpfw  of  iti 
skin. 

69i  £hri>K89Mi    Anal  ori6oe  ampl»  and  tubuhr. 

Tho  body  is  inversely  conicaL    The  stomarh  sumiuaiU 
with  gkmds,    Intestine  spioaUy  fddiod.    Ovarimii 
culated.    The  S.  turbifuxtum  is  the  (wly  known 
and  vas  sent  to  Savi^vt  by  Lsach  ixom  the  Brilisb  mm. 

(Bi)  Body  sessile,  polymorphous. 

(o.)  £Mh  system  with  a  oentral  cavity. 

7(K  PoLYcitiNUM.  Systems  numeiouSft  oonvsz^  staOukik 
Individuals  ananged  irregularly  rannd  the  onmmon  osatm. 
Abdomen  infmor,  pedunculated  and  less  than  the  tbooHt 
Ovarium  single,  pedunculated,  attached  to  the  side  of 
the  abdominal  cavity,  and  droc^nng.  M.  Savioiit  descrflMi 
one  species  irom  the  Mi^uritius,  and  five  firem  the  Gulf  of 
Suez. 

(&)  Systems  destitute  of  central  cavity,  and  the  aagb 
of  the  branchial  meshes  without  papillie. 

71.  ALnmnif.  Individuals  in  a  ungle  row  round  the 
commcm  o^itre. 

The  thorax  is  cylindrical.  The  abdomen  inferior 
and  of  the  aze  of  the  thorax.  Ovarium  mf^ 
jdaoed  at  th^  bottom  of  the  abdomen,  and  proloiiged  psr- 
pendicttlarly«  Savigny  divides  the  genus  into  two  tiil» 
In  the  first,  the  individuak  are  amply  oblong,  with  an  ot^ 
rium  shorter  than  the  body,  as  A.  ficua  {Mcyammm  JmSy 
LiKK.)»  In  the  second,  the  individuals  are  filifiomit  with 
an  ovarium  longer  than  the  body,  as  A.  ^lusum  of  Savi6- 
»Y,  Tab.  xvi.  f.  3. 
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7l«  DiDfiMNUM.     Individualfi  m  indistinct  aystenui 

The  thorax  is  short  and  subgkibular.  The  abdomen  in. 
ferior,  pedunculated,  and  larger  than  the  thorax.  The 
anal  opening  is  obteure.  The  ovarium  ia  nngler  aaaale,  and 
placed  on  the  side  of  the  abdomen.  D.  candkbim  and  vU" 
coffUflS  finom  the  Gulf  of  Suez,  are  the  only  known  species. 

II.  BrmuMal  Orifice  simple. 

The  qpeciei  appear  in  the  form  of  thin  fleshy  crusta  oq 
alonet  and  aea^weeda.  The  individuals  are  steBuIariy  aiu 
tanged  in  distinct  systems.  The  branchial  oiifice  is  cir<^ 
cular,  and  undivided.  The  abdomen  ia  suUatcrai,  and 
fixed  at  the  bottom  of  the  branchial  cavity.  The  intes- 
tine ia  small,  and  the  anus  indistinet  The  angles  of  the 
bfanehial  meshes  are  without  papllas. 

TS.  BoTRTLLVs.     Systems  furnidied  with  a  central  ca- 

The  systems  are  prominent,  and  consist  of  one  or  more 
Ngular  oonoentric  rows.  The  ovarium  is  double,  berog 
altadird  to  each  side  of  the  branchial  sac. 

This  genus  is  subdivided  by  Savigny  into  BotnfU  itel- 
laHif  and  BoifyOi  canghmeraiL  In  the  first,  wheie  the 
individuals  are  distributed  in  a  single  row,  there  are  some 
qpecks  in  which  the  individuals  are  cylindrical,  witfi  ap- 
proaching  orifices,  and  the  limb  of  the  centnd  cavity  not 
apparent  after  death  and  probably  short,  aa  the  B.  roeaceue 
Lemhii  and  BorkuiL  In  other  spedcs»  the  individuals  are 
ovoid^  with  remote  ocifices,  and  the  Hmb  of  the  eentraleavi- 
iy  M  always  apparsm  and  notched,  as  J?.  £UblnMfri,  J<^^ 
gfemmeuif  and  attiNi^if*.  In  the  Botrylli  oonglomerati,  in 
which  the  individuals  are  disposed  in  several  rows,  there  is 
only  one  species,  B.  amgiomermiui, 

74.  EuCiBLiUM.     Systems  destitute  of  a  central  cavity. 

The  individuals  are  distributed  in  a  single  row,  and  the 
ovarium  is  single,  sessile,  and  attached  to  the  side  of  the 

Eka 
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abdominal  cavity.     The  E,  hospUiolum  of  Sav.  Tab.  rr. 
f.  4,  is  the  only  known  species. 

Sd  Tribe. 

Body  free  and  moving  about  in  the  water. 

75.  Ptrosona. 

The  body  is  gelatinous,  in  the  form  of  a  lengthened  \mg 
open  at  the  widest  end.  The  individuals  are  arranged  per- 
pendicularly to  the  axis  of  .the  central  cavity,  auper-impoied 
on  one  another.  The  branchial  orifice  is  external,  withoU 
rays,  and  with  an  a{^ndage  over  its  upper  margin.  The 
anal  orifice  is  opposite,  and  terminates  in  the  central  cavitf. 
Branchial  sac  destitute  of  folds,  with  a  membranaoeousrag 
at  the  entry.  The  branchiffi  are  diq<nned.  The  abdonei 
is  inferior  to  the  branchiae,  and  not  separated  by  any  ooa- 
tmction.  Liver  distinct,  globular,  and  retained  in  a  Ibid 
of  the  intestine.  Ovarium  double,  opposite,  and  situate  li 
the  upper  extremity  of  the  branchial  cavity. 

M.  Savignt  divides  the  species  into  Pyrosomata  voli- 
cilia,  having  the  individuals  arranged  in  regular  pramioeBt 
rings,  as  P.  elegans'of  Lesuedr;  and  Pyrosomata  paoicii- 
lata,  having  the  individuals  forming  irregular  circles  une- 
qually pnnninent,  as  P,  giganteum  and  ailanticum. 

2d  Subdivision. 

Inner  tunic  adhering  throughout  to  the  external  one. 

The  body  is  gelatinous,-  transparent,  and  simple.  Tbe 
branchial  cavity  is  open  at  both  ends,  communicating  fnij 
with  the  anus.  The  branchial  orifice  is  in  the  form  cf 
a  transverse  slit,  with  one  edge,  in  the  form  of  a  vahe, 
to  accelerate  the  entrance  of  the  water  into  the  cavi- 
ty. The  inner  tunic  is  strengthened  by  numerous  trm- 
vecae  muscular  bands,  which,  by  contracting,  diminish  tk 
diameter  of  the  cavity,  and  eject  tbe  water  from  tbe  anil 
orifice,  thereby  propelling  the  body  through  tbe  water 
The  digestive  organs  are  situate  at  the  inner  end  of  the  ca- 
vity.    The  mouth  and  rectum  are  simple ;  the  former  pis- 
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oed  between  the  two  branchiae,  the  latter  directed  towanb 
the  anal  orifice.  The  heart  is  contiguous  to  the  stomach, 
at  the  bottom  of  what  may  be  termed  the  branchial  sac,  and 
18  envdoped  in  a  membranaceous  pericardium.  The  bran- 
chiae are  double,  not  incorporated  with  the  walls  ot*  the  sac, 
but  with  two  folds  of  unequal  loigth.  The  largest  is  free 
in  the  middle,  fixed  at  each  extremity,  and  opposed  to 
the  dorsal  groove,  and  traverse  the  cavity  obUquely.  The 
other  extends  from  the  base  of  the  first  to  the  extremity  of 
the  dorsal  groove.  The  surface  of  the  branchiae  consists  of 
transverse  vessels  in  a  single  range  in  some  species,  and  a 
douUe  range  in  others. 

When  young,  many  individuals  c^en  adhere,  and  fotm 
diains  and  circles.  But  the  fully  grown  individuals  are  aU 
wmys  detached  and  single. 

This  subdivision  comprehends  the  species  of  the  genus 
Salpa ;  they  are  exceedingly  numerous,  and  a[q)ear  to  be- 
long to  many  different  genera.  M.  Cuvisa  has  given  in- 
dicatimis  of  some  of  these,  chiefly  derived  from  the  shape. 
A  few  are  furnished  with  an  elevated  crest  or  fin,  as  the 
Thalia  of  Brown  ;  a  few  have  both  extremities  rounded 
or  truncated,  as  Salpa  odqfera  of  Cdvieb  )  others'  have 
one  extremity  produced,  as  Hdhthuria  zonariaoi  Gmxlin  ; 
and  even  both  extremities  produced,  as  Salpa  maxima  of 
FomsKAKL.  The  Svlpa  manili/brmiif  so  common  in  the 
Hebrides,  and  first  recorded  as  a  native  by  Dr  Maccul- 
u>CH,  in  his  valuaUe  Description  rf  ike  Western  Ides^ 
VoL  iL  p.  188,  and  imperfectly  figured  in  its  young  state, 
at  Tab.  xxix.  fig.  ^,  appears  to  be  closely  allied  to  the  j^. 
maspima  of  Forskael,  and  but  very  remotely  with  the  S. 
pohfcratica  and   an^ederata  with   which   it  is  compared. 

This  observer  states,  that  **  It  cannot  bear  to  be  con- 
fined  in  a  limited  portion  of  water,  as  it  died  even  in  a 
ihip'*s  bucket  in  less  than  half  an  hour.     With  us,  in  simi- 


MS  PllU^OSOPIlY  OF  ZOOLOGY. 

lar  circumstances,  those  takctim  the  erenif^  were  dive  at 
HMHi  on  the  fbllowing  daj^."^ 

The  preparation  of  mollusixnis  atiitnals  for  eithibitiim  in 
a  museum  is  attended  >nth  pttuUar  difRcult j.  The  dwik, 
indeed^  need  only  to  be  cleaned  with  a  soft  brush,  and  the 
mnirine  kinds  to  be  steeped  in  firedh  water,  to  exXtmti  all  die 
saline  ingrodiehts,  and  dried,  when  they  are  fit  ibr  the  ci* 
binet.  The  soil  parts,  however^  can  seldom  be  tliateiidnl 
by  any  dubstatice,  and  dried.  They  are  ilsually,  iteidbR^ 
yigaerved  in  sjHrits  of  wine,  where  but  too  freqMMj  Hkj 
appear  A  shiipeless  mass^  The  animal  should  be  pHuMUeJ 
to  die  slowly,  that  the  different  parts  may  bcoome  refanced, 
otherwise  the  examination  of  the  form  of  the  body,  at  a  iii- 
,itire  period,  becomes  impracticable.  A  quantity  of  ^ifhi 
should  be  injected  into  the  stomach,  or  other  cavHiea  of  Ai 
body,  immediately  after  death,  to  prevetlt  putrefiaiiop,  ■ 
it  frequently  happens  when  the  body  is  immersed  in  spiritsi 
without  such  priDcaution,  that  the  viscera  become  unfit  Ibr 
examination  while  the  integuments  have  been  preserved  in 
a  sound  state. 

II. 

ANNULOSA. 

Brain  surrounding  the  gullet  and  sending  out  a  knot- 
ted filament  to  the  posterior  extremity  of  the  body. 

The  longitudinal  filament,  which  issues  from  the  renlnl 
side  of  the  nervous  collar,  is  frequently  double  at  its  ori- 
gin, and  in  some  cases  ccmtimies  distinct  throughout  its 
whole  length.  At  each  ring  of  the  body  it  forms  a  gat^KoQ* 
and  whei^  the  filament  is  double  a  union  takes  place  oFbolIi. 
From  these  ganglia  nerves  are  sent  to  the  n^ghbourii^  parts. 

Besides  these  conditions  of  the  nervous  system,  there  ait 
others  connected  with  form  and  structure,  which  distin- 
guishes the  annulosc  animals.     In  general  their  shape  i» 
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•Jmgtfceiiedy  approttobiiig  to  cylindrical.  The  body  16  di- 
vided into  rings  by  transverse  strictures  more  or  less  dis- 
tUKtly  narked.  Even  the  ^Aerent  appendiees  of  the  skin 
inequentlj  eithibit  their  annuioae  stiHcture. 

The  aimuk)6e  animah  fbm  um  froups^  which,  trhile 
liwy  indicate  the  closest  aiBraty  in  the  nervous  system 
mA  divisioM  of  die  body,  exMfast  at  Ae  sine  thne  rmatk- 
aUedi^ncdve  diaracters.  These  characters  indeed  are 
ao  -obvious,  as  to  have  been  peroeived  by  all  naturalists, 
attd  to  have  induced  them  to  assign  toeadi  a  sepai«te  {daoe 
fB  their  systems.  The  first  group,  the  specm  bekxigmg 
to  vdiich  have  aiticulated  limbs,  is  identiosl  with  the  fiMi 
^bsB  in  the  LiKif san  ^stem,  termed  Ineecta.  Tlie  ae- 
«oiid  groupi  contaimng  animals  destitute  of  articulaled 
ftaibB,  indudes  genera  of  the  diiferent  orders  €f  the  dass 
¥aimta  rf  the  same  system.  As  the  remarks  irfiidiiqppear 
tteeesmry  to  be  made  on  one  group,  mist  difer  widely 
from  those  applicable  to  the  other,  it  will  be  {NVfier  to  ecm- 
■der  ead)  apar^ 

StAdiviskm  I.— AmroLosx  akimals  wttr  aeticdlatki) 

LIMBS  FOE  LOCOMOTION. 

The  Skin  of  the  ammals  of  this  group  serves  the  douUe 
purpose  of  protection  and  support,  and  represmts  the  ciAa- 
neous  and  oneous  systems  of  the  vertebral  animals.  Its 
structure  appears  much  mom  rimple  than  in  the  higher 
daases,  as  it  can  nrither  be  snd  to  possessa  mucous  or  cd- 
luhr  web  or  true  skin.  It  bears  the  nearrtt  rewmblanoe  to 
the  eutide  of  the  skin  of  the  lugher  dasses,  or  rather,  all 
the  laminae  of  perfect  skins  arc  here  incorporated  into  one 
uniform  plafe.  It  exhibits  very  remarkable  varieties  of 
texture.  In  some  genera  it  is  soft  and  phaUe ;  while,  in 
others,  as  some  of  the  weevils,  it  approadies  the  oounstcnce 
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of  bone,  or  appears  as  a  calcareous  crust  in  the  crabs,    b 
some  species  it  is  elastic,  in  others  brittle. 

The  appoidices  of  the  skin  consist  of  spines,  hairs,  aiid 
scales.  The  s[nnes  are  meiely  projecting  pMtkxis  of  its 
substance,  and  are  usually  distributed  over  certain  parts  of 
the  feet,  to  aid  the  locomotive  powers.  Hairs  are  oHea  & 
tributed  over  the  whde  body ;  and,  while  they  pass  iato 
spines  on  the  one  hand,  they  become,  on  the  other,  so  cgb> 
ceedingly  fine  as  to  require  the  aid  of  a  powerful  magmfifr 
to  trace  their  character.  These  spines  and  hairs^  bcii^ 
merely  elcwgations  of  the  skin,  are  not  easily  rubbed  cf. 
It  is  otherwise  with  scales.  Some  of  these  are  inaertad  inlo 
their  skin  at  thar  proximal,  and  are  free  at  their  distal  Oi- 
tremity,  and  in  some  insects  are  so  feeUy  connected,  as  to 
fall  off,  in  many  qiecies,  by  touching  them  with  the  Bogr* 
These  scales,  in  the  butterfly,  bear  a  remote  rpsemhlwwe 
to  feathers  in  their  form,  and  are  very  extensively  iwd  si 
pleasing  objects  for  the  microscope. 

In  those  insects,  which  undergo  several  changes  of  foni 
during  life,  the  cutaneous  system,  in  the  first  periods,  pos- 
sesses considerable  powers  of  production.  In  the  cattr- 
pillar  st^te,  the  skin  is  cast  or  changed,  several  times,  sad 
along  with  it,  the  spines  and  hairs  by  which  it  is  covered. 
That  which  is  cast  off  bears  a  resemblance  to  the  cuticle  in 
the  perfect  animals ;  but  the  skin  which  remains  to  supply 
its  place,  is  similar  in  its  structure.  Whoi  the  insects  ar- 
rive at  their  last  stage,  or  that  of  maturity,  the  reproduo* 
tive  power  of  the  dun  does  not  seem  to  be  exerted.  Nei- 
ther holes  in  the  wings,  nor  fractures  in  the  joints,  appear 
to  be  repaired.  Among  the  crabs  and  spiders,  the  casitaBf 
of  the  skin  takes  place  periodically. 

Cixnparative  anatomy  has  hitherto  failed  in  detecting  ao) 
glands  subservient  to  the  functions  of  the  skin.  As  the 
aquatic  insects,  however,  are  never  wet  n-ith  water  in  which 
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they  reakle,  it  is  probable  that  the  skin  is  besmeared  with 
some  unctuous  matter.  In  some  instancesy  indeed,  the 
skin  resists  being  wet,  even  after  the  death  of  the  animal 
has  taken  place  for  some  time,  but  previous  to  becoming 
diy. 

The  Muscles  of  insects  appear  to  possess  the  same  in- 
ternal structure  as  the  corresponding  organs  in  the  higher 
claasefl.  They  are  nearly  all  simple,  and  mare  or  less  trans- 
parent and  whitish.  All  those  which  are  cooceroed  in  the 
production  of  locomotion  have  their  origin  and  insertion  in 
the  skin,  apparendy  without  the  intervention  of  tendons. 
The  different  members  appear  to  be  connected  with  each 
olher,  by  the  intervention  of  a  more  transparent,  tough  sub* 
alaooe,  than  the  skin  in  other  places,  to  which  the  name  of 
Kgament  may  be  applied.  The  action  of  the  muscles  will 
be  best  understood  by  a  descripuon  of  the  different  parts  of 
the  body,  and  the  motions  which  these  perform. 

The  Head  contains  the  organs  of  the  external  senses  and 
the  mouth.  It  is  joined  to  the  trunk  behind,  and  has  its 
motions  regulated  by  its  mode  of  connection.  Where  the 
head  is  united  to  the  trimk  by  a  cylinder  oi  ligament,  the 
molkNi  of  which  it  is  susceptible  is  various,  limited  chiefly 
in  the  dorsal  direction  by  the  superior  margin  of  the  tnmk. 
When  the  articulation  is  effected  by  the  immediate  contact 
of  the  more  solid  surfaces,  the  three  following  modifications 
of  joints  present  themselves.  In  the  first,  there  are  two  or 
more  rounded,  smooth  tubercles,  received  into  oorreqxxid- 
11^  cavities  in  the  trunk.  The  motion  is  consequently 
either  backwards  or  forwards.  In  the  second  mode  of  ar- 
ticulation, the  head  is  rounded  posteriorly,  and  received 
into  a  socket  in  the  thorax.  In  this  manner  great  liberty 
of  motion  is  obtained.  In  many  cases,  however,  it  is  re- 
strained by  projections  of  the  trunk,  which  limit  it  in  one 
direction.     In  the  third,  the  articulation  takes  place  by  the 
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contact  of  two  flat  surfaces.  The  bead  is  frequently 
tiBcted  behind,  and  the  trunk  in  front,  to  diniini«h  Ae 
uniting  surfaces,  but  such  joint  admits  but  of  verj  iiii|Mr- 
fect  motion. 

The  muscles  of  the  head  take  th^  rise  near  the  abdoni- 
nal  edge  c^  the  trunk,  and,  entering  the  oodpiud  hofe^  be- 
come  attached  to  its  margin.  Those  which  move  the  Inad 
upwards  take  their  rise  on  the  wppop  part  of  the 
while  those  which  depress  it  arise  from  the  under 
These  last  are  the  largest.  Those  whidi  arise  from  the  lals- 
ral  parts  of  the  trunk  give  to  the  head  its  htteral  raotioDB. 

The  characters  derived  from  the  head>  whkh  are  wed 
in  dassification,  are  diiefly  taken  from  the  marldngB  of  itt 
surfiM^e,  the  inequalities  of  its  margin,  its  sise,  and 
They  are,  in  g^oieral,  obvious  and  permanent. 

The  Trunk,  as  an  organ  of  support  to  the  other 
hers,  may  be  considered  as  the  most  important  organ  ef 
the  body.  The  terms,  however,  whidi  are  em]doycd  to 
designate  its  different  parts  are  neither  appropriate  nor  wd 
defined.  LiNKiSUS,  in  reference  to  this  organ,  gives  the 
feUowii^  enumerati<Mi  of  its  parts :  ^'  Truncus,  inter  caput 
et  abd(Hnen,  pedatus,  thOTace  supma  dorso,  postioe  seoteBo^ 
subtus  pectore  stemoque.'^  By  modem  authors,  it  is  usuil- 
ly  Avided  into  the  thorax  and  Inreast 

The  thorax  is  the  second  ring  of  the  body,  and  is  uaked 
on  the  forp  part  vrith  the  head,  and  behind  with  the  diifd 
ring  or  breast  In  many  kinds,  diis  part  is  minute,  while, 
in  others,  it  occupies  a  large  portion  of  the  body.  On  its 
ventral  aspect  in  insects,  it  bears  the  fore  legs,  cr  Srst  pttf, 
and  between  these  is  the  ihorack  Hemumy  frequently  in  the 
form  of  a  keel,  and  terminating  behind  by  a  spinous  pro- 
cess, which  rests  upon  the  pectoral  sternum,  as  in  the  ge- 
nera Elater  and  Dytiscus.  It  may  be  considered  as  the 
only  fixed  part  of  the  body,  giving  origin  to  the  muscles  of 
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the  head,  the  fore  legs,  and  frequently,  also,  to  the  breast 
and  abdomen. 

The  characters  funushed  by  the  thorax  arer  extensively 
employed  in  the  arrangement  of  the  genera  and  spedes. 
These  arechiefly  taken  from  its  apjieanmees  on  the  back  of 
the  animal. 

The  Breast  or  third  ring  of  the  body  in  insects,  is  fte- 
qnently  so  much  inobrporated  with  the  thorax,  as  to  appear 
as  one  organ.  In  other  cases  it  seems  to  form  a  part  of 
the  abdomen.  In  the  back,  it  frequently  exhibits  a  homy 
process,  termed  saUettum^  analogous  in  consistence  to  the 
thorax,  to  whidi  it  is  united  behhid.  At  this  place  of  the 
breast,  the  wings  have  their  origin.  On  its  ventral  side  it 
flupports  the  middle  and  hind  legs.  Between  these,  at  the 
tMse,  is  tfie  pectoral  iteiwtiia,  which,  in  some  species,  ex- 
frnhda  into  a  cover  for  die  first  joint  of  the  hind  l^s,  and 
in  others  is  produced  to  cover  a  portion  of  the  abdomen. 
The  breast  contains  the  museles  tor  moving  the  middle  and 
hiild  Iqgs,  the  wings  and  abdomen ;  and  it  likewise  contains 
aome  very  strong  muscles,  passing  from  its  ventral  to  its 
dorsal  surfeoC)  and  calculated  to  brii^  these,  when  reqinr- 
ted,  nearer  togetlier.  This  motion  is  probably  facilitated  by 
the  number  of  sutures  with  which  its  skin  is  traversed. 
The  diaracters  for  classification  are  chiefly  taken  (nan  the 
acutellinn  and  statium. 

The  AanoMaK  is  the  last  portion  of  the  body.  In 
aome  spedes,  it  is  aesrile,  and  intimately  united  with  the 
tMreast ;  in  others  it  is  divided  by  a  tUdk.  It  consists  of 
lings,  varying  in  number  in  different  genera.  These  m^ 
tare  joined  together  in  many  species  by  a  simple  adhesion  of 
the  margin,  while,  in  others,  the  posterior  margin  of  the 
one  includes  the  anterior  margin  of  the  other.  The  motion 
6t  the  whole  abdomen  takes  place  by  means  of  muscles, 
wMch  arise  in  the  breast,  and«  in  those  where  it  is  sessik^, 
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the  motion  is  very  limited.  The  rings  themselves  are  like- 
wise susceptible  of  a  little  motion,  especially  when  they  are 
included.  The  muscular  fibres  whidi  change  their  poi- 
son are  longitudinal,  and  pass  from  the  posterior  maigin  of 
one  joint  to  the  anterior  of  the  other,  and  are  Me  to  dam 
the  ring  to  one  side,  or  pull  it  within  the  one  which  inuM- 
diately  precedes  it. 

The  classical  characters,  derived  from  the  abdomen  nc 
chiefly  taken  from  the  number  of  the  rings,  their  connec- 
tion, and  the  condition  of  their  surface.  The  anus  and  ei- 
temal  orifice  of  generaticm  are  situate  at  the  terminatioa 
of  the  abdomen.  These  have  frequently  ajqpendices^  wfakh 
we  will  afterwards  notice. 

These  three  portions  of  the  body,  in  the  difierent  tribei^ 
exhibit  very  remarkable  combinations.     In  some  of  lb 
Crustacea,  the  head,  trunk,  and  abdomen^  are  inoorpanlfld  I 
on  the  dorsal  surface  of  the  body.     In  some  of  the  Aiadh 
nidse,  the  head  and  trunk  are  united,  while,  in  others,  the 
head  appears  to  be  distinct,  while  the  trunk  and  abdotaes 
are  incorporated.     These  modifications  are  extensivdy  em- 
ployed  in  the  methodical  distribution  of  the  groups. 

The  Membbks  of  the  articulated  Annulosa  are  of  two 
kinds,  wings  and  feet. 

The  wings,  which  exclusively  belong  to  insects,  vaiy  in 
their  number,  structure,  and  appendices.  In  one  tiikb 
even  among  these,  they  are  wanting,  and  hence  temed 
Apterous ;  in  another  they  are  two  in  number,  but  tlie 
greater  number  have  four.  These  wings  are  either  mat- 
branaoeous,  and  supported  by  corneous  ribs,  which  forms 
net-work  in  their  substance ;  or,  where  the  wings  are  fiiiir 
in  number,  the  upper  pair  are  sometimes  crustaceous,  ob- 
tain the  name  of  elytra^  and  serve  as  a  covering  to  the  in- 
ferior ones.  The  ribs  of  the  wings,  improperly  denominat- 
ed nerves,  in  the  manner  of  their  distribution,  the  hain  by 
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which  they  are  covered,  and  the  form  of  the  vacant  spaces, 
exhibit  great  regularity  in  the  individuals  of  the  same  spe- 
ciea.     The  manner  in  which  the  membranaceous  wings  are 
folded  up,  when  at  rest,  is  vaiious.     In  some  they  are  fold- 
ed kmgitudinally,  in  others  transversdy,  and  in  others 
oUkfuely.   Each  of  these  arrangements  prevails  throughout 
extensive  groups.     In  the  IXptera  there  is,  under  or  be- 
hind each  wing,  a  stalk  terminating  in  a  small  knob.  These 
are  termed  halteresj  or  poizers^  and  are  conndered  as  the 
nidiments  of  the  second  pair  of  wings.     Between  each  pol- 
ler and  the  base  of  the  wing,  one  or  two  spoon-hke  scales 
are  found,  termed  winglets.     They  have  likewise  been  ob- 
served in  a  coleopterous  insect,  DtfHscus  marginalis.     In 
some  of  the  diptera  they  are  absent.     The  use  of  these  ap- 
peiidioes  of  the  wings  has  not  been  satisfiictorily  determin- 
aiL     The  muscles  which  move  the  wings  take  their  rise  in 
the  bivast,  and  are  capable  of  executing  their  functions  • 
with  great  celerity.     The  elytra  perform  no  other  motion 
than  devation  and  depression,  and  serve  merely  to  protect 
the  wings  when  at  rest,  not  to  assist  them  wh«i  iljring. 

The  characters  employed  in  the  classification  of  the  pri- 
mary diviaons  of  insects  are,  in  a  great  measure,  derived 
from  the  wings.  Their  presence  or  absence— their  num- 
ber and  appendices — their  texture  and  conastence,  toge^ 
ther  with  thm  size,  position,  and  manner  of  folding  up, 
yield  marks  which  are  of  easy  detection,  and  which  expe- 
rience has  found  to  be  permanent. 

The  legs  never  fall  short  of  six  in  number.  The  first 
pair,  when  six  only  are  present,  take  their  rise  under  the 
dmrax,  and  the  second  and  third  piurs  under  the  breast. 
When  more  numerous,  some  of  them  are  attached  to  the 
abdomen.  They  consist  of  the  five  following  parts,  the 
hip  (a»a),  the  thigh  (Jemur)^  the  leg  {tibia)^  the  toe 
(tenwt),  and  the  claw  {unffuh). 
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The  hip^  or  coxa,  serves  to  unite  tbe  Jinib  with  the  faody. 
It  is  usually  short,  or  nearly  as  broad  aa  it  ia  kw^.  b 
is  imbedded  in  the  body,  and  is  limited  in  ita  aaoCion  bgr 
the  mode  of  insertion.  Sometimes  ita  praxisnl  aateeaBqr 
is  globular,  and  received  into  a  corresponding  cavitj  of  <k 
body,  giving  to  it  a  very  exteostve  degree  of  motioiL  la 
other  cases,  the  coxa?  are  consolidated  with  the  dun. 

The  ilkigh  or  femur  is  usually  united  vnth  the  eooUy  ia 
such  a  manner  as  only  to  admit  of  motion  backwafda  adi 
forwards.  At  ita  coxal  extremity,  ^the  femur  haa^  m  mmm 
tribes,  one  or  two  eminences,  in  some  oasea  produced  iait 
qpines,  which  are  termed  trocl  miers^  and  at  they  aro  fask 
low  within,  they  are  considered  as  furnishing  suitable  ioB» 
ticms  to  the  muscles  for  particular  motions.  When  Iks 
thi^  u  slender  and^  cylindrical,  the  motion  of  the  kgs  il 
confined  to  walking,  but  where  leaping  is  requiied, 
•  swimming,  the  thigh  is  thick,  and  bellied,  to  give 
the  requisite  muscles. 

The  kg^  or  tibia,  is  articulated  to  the  femur  in  aueba 
manner  as  to  admit  of  motion  only  in  the  same  plane  ia 
which  it  moves.  In  those  species  which  swim,  thia  joiat  is 
long  and  flattened,  while,  in  those  which  dig  holea  ia  the 
ground,^  it  is  strong  and  serrated  on  the  margin. 

The  totf  or  tarsus,  consists  of  several  jointa,  wfaidi  wt 
articulated  more  loosely  than  the  preceding  parta  of  the 
limb,  and  admit  not  only  of  motion  outwards  and  inwaids, 
but  likewise  in  a  lateral  direction.  Its  strangest  mnsok; 
as  in  the  other  parts  of  the  1^,  is  the  flexor.  It  is  only  by 
means  of  this  part  that  the  feet  can  i^pply  dosdy  to  aaj 
object  The  joints  vary  in  number,  length,  and  sise ;  aad, 
in  many  species,  are  furnished  with  very  singular  append- 
ces.  Those  in  insects  which  deserve  particular  noliee  are 
denominated  cushions  and  suckers,  and  arc  atuate  on  the 
under  surface  of  the  joints.     The  cushions  are  either  soft 
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and  smooth  on  the  surface,  or  consist  of  an  enlargement 
closely  ocyvered  with  short  hairs.  These,  by  their  elasticity 
and  ronstance,  aid  the  animal  in  climbing  and  leaping.  In 
ao0i«  animalfi  they  are  single  in  each  joint,  in  others  doubk^ 
and  either  extending  to  all,  or  confined  to  a  few  of  the 
JQimi^  The  suckers  vary  greatly  in  number,  shape,  and 
poMtion.  In  all,  they  are  capable  of  being  applied  to  the 
surface  of  a  smooth  body.  In  some,  the  whole  disc  is  a;p- 
pliedf  in  others  only  the  margin.  These  suckers  are  d- 
dier  sessile  or  seated  on  footstalks;  sometimes  they  occupy 
the  tibial  joints  of  the  tarsus  only ;  in  other  cases  they  are 
aonfined  to  the  last  joint,  and  are  from  one  to  three  in  num- 
ber^ 

The  dmp  (unguis)  is  att  bed  to  the  distal  edge  of  the 
Jart  jmnt  of  the  tarsus.  In  a  few  species  it  is  single,  or 
W  tapalili  of  being  opposed  to  a  projectioD,  serving  the 
parpose  of  a  thumb.  In  c  lers,  the  claws  are  douUe,  and  . 
aidier  move  in  the  same  pL  ,  or  act  in  opposition.  The 
■losdes  of  the  different  pa  ts  are  all  included  in  the  limb, 
cxoept  those  of  the  coxae,  which  originate  in  the  trunL 
Tke  former  gives  origin  to  those  of  the  tilna,  the  latter  to 
the  first  joint  of  the  tarsus,  1  this  again  to  the  one  which 
aucceeda  These  muscles  \  chiefly  flexors  and  extensors,. 
the  former  placed  on  the  ventral,  the  latter  on  the  dorsal 
■orlSsoe  of  the  limb. 

miese  divisions  of  the  1  fr  ly  subdivided 

by  sutures,  but  seldom  or         '  by  t     on        y  method  ef 
artimlation  whidi  is  by  GH      |fi 

Tbeanimalswe  are  now  co  a  I  for 

enecuting  diflerent  kinds  of  m     3       1  are 


*  Accume  reprwentations  of  these  remarluiUe  offant  are  s;iv«n  by  8b 
Bf aaAao  Hohk,  in  the  PUbtcfkical  Trum§metiom»fir  the  Ytm  1816,  Plates 
18— tl»  from  the  beautiful  drawings  of  Mr  Bausb. 
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those  which  have  long,  slender  limbs,  as  the  crane-fiei 
Those  which  walk  upon  walls  and  trees  are  enabled  to 
overcome  the  resistance  of  gravitation  by  their  daws  and 
the  cushions,  or  suckers  of  their  feet    By  means  of  the  Im 
sort  of  organs,  the  common  house  fly  securely  walks  npoa 
the  vertical  glass  of  the  window,  or  alights  upon  the  oeiliig 
of  the  room.     In  walking,  they  advance  the  fore  and  Uad 
1^  of  one  side,  and  the  middle  leg  of  the  other  side  at  the 
same  time,  alternately.     Those  that  leap  much,  have  uwal- 
ly  the  femoral  joints  of  the  limbs  enlarged,  and  the  hind  kp 
are  the  l(»igest.    Among  insects,  the  skip-jack  (Elatcr)  is 
able  to  leap  to  a  considerable  distance  by  the  elastid^  d 
the  process  of  the  thoracic  sternum  suddenly  thrust  into 
the  cavity  of  the  pectoral  sternum,  and  again  withdnvi. 
The  elastic  process  of  the  Podura  is  attached  to  the  tai^ 
and,  when  at  rest,  is  bent  under  the  body.     By  suddoi^  ' 
unbending  it,  *the  body  is  thrown  to  a  considerable  & 
tance.     The  flying  insects  do  not  possess  rapidity  of  fli^ 
proportional  to  the  number  or  size  of  their  wings.     Id  the 
coleoptera,  the  body  hangs  down  during  flight,  while  in 
the  other  classes  it  preserves  nearly  a  horisontal  positios. 
In  the  tribes  which  swim,  the  legs  are  either  flattened  fib 
the  blade  of  an  oar,  or  produced  and  ciliated  cm  the  edgp. 
Some  swim  upon  their  back,  others  upon  their  belly.  Soar 
keep  always  floating  upon  the  surface,  others  dive  and  {xr- 
form  their  movements  at  various  depths,  regulated  by  the 
condition  of  the  organs  of  respiration. 

The  nervous  system,  in  the  class  of  animals  now  under 
consideration,  exhibits  a  greater  uniformity  of  structure 
and  disposition  than  any  of  the  other  great  systems  of  or- 
gans which  they  possess.  The  brain  is  ^tuate  in  the 
head,  on  the  dorsal  surface  of  the  gullet  It  consists  of 
two  lobes,  which  exhibit  slight  variations  of  form,  are  fre- 
quently so  intimately   united,    that  they  appear  as  one, 
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marked,  however,  in  the  middle  by  a  groove.  These  lobes 
fuinish  the  optic  nerves,  and  frequently  send  filaments  to 
the  mouth.  Near  the  posterior  edge,  two  cords  arise, 
wliidi,  after  proceeding  backwards,  and,  in  many  cases^ 
embracing  the  gullet,  unite  to  form  a  ganglion,  from  which 
norvous  filaments  proceed  to  the  neighbouring  parts.  From 
this  ganglion  two  cords  again  proceed  and  form  a  second 
gang^n,  and  the  same  process  b  repeated  until  the  cords 
leadi  the  anal  extremity,  where  they  terminate.  The  num- 
ber of  ganglia  which  are  formed,  differ  in  different  genera, 
aoooiding  to  the  number  of  articulataoQS  of  the  body.  The 
eoids,  in  some  species,  appear  to  unite  and  exhiUt  only  the 
iqppearance  of  one. 

Of  the  organs  of  the  senses,  the  eye  alone  is  the  most 

I   parfect;  and  next  to  it  may  be  classed  the  organ  of  touch. 

The  existence  of  the  other  senses  common  to  the  vertebral 

animals,  is  rather  inferred,  in  many  cases,  from  the  actions 

performed  than  from  the  structure  of  their  parts. 

The  organs  of  vision  are  of  two  kinds,  ample  and  com- 
pound eyes.  The  simple  eyei  are  usuaUy  in  the  form  of 
small  black  circular  dots,  three  in  number,  atuate  on 
the  crown  of  the  head  towards  the  neck.  They  are  de- 
nominated oceUi  or  stemmaicL  They  are  not  present  in 
many  tribes.  The  compound  eyes  are  present  in  all  insects 
and  many  Crustacea.  They  are  in  general  two  in  number, 
and  rituate  one  on  each  side  of  the  head.  In  the  Oyri- 
mis,  however,  each  eye  appears  to  be  divided  by  the  mar- 
fpnaX  band  of  the  head,  so  that  there  is  one  eye  above  and 
another  below.  Similar  appearances  may  be  observed 
in  the  Greotrupes  stercorarius.  In  some  Crustacea  they  are 
junited.  In  some  cases  the  compound  eyes  are  imbedded  in 
a  cavity  of  the  head  ;  in  others  they  are  continuous  with 
Its  surface,  or  elevated  on  a  fixed  or  articulated  process 
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above  it.     Their  aspect  varies  with  the  habits  of  the  spe> 
cies  *. 


*  The  foUowing  observations  of  the  celebrated  Cuvixk  on  the 
cal  structure  of  the  eye,  here  deserve  a  place : 

^^  The  structure  of  the  eye  of  insects  is  so  very  difftrent  finoi  tfcit  tf 
other  animals,  even  the  mollusca,  that  it  would  be  diillcalt  to  bdkvc  km 
oigan  of  Bight,  had  not  experiments,  pvurposely  made,  demooatratiBd  itt  mt. 
If  we  cut  out,  or  cover  with  opake  matter,  the  eyes  of  the  dragomj^  it  «ll 
strike  against  walls  in  its  flight.  If  we  cover  the  compound  eyes  of  the  waif, 
h  ascends  perpendicularly  in  the  air^  until  it  completely  diaappean ;  if  «t 
cover  its  simple  eyes  also,  it  will  not  attempt  to  fly,  but  will  remaiB  f» 
fectly  immoveable. 

*^  The  surface  of  a  compound  eye,  when  viewed  by  the  microaoopi^  o> 
hibits  an  innumerable  multitude  of  hexagonal  faceta,  sl^tlj  coovex*  Md  » 
parated  from  one  another  by  small  furrows,  which  frequeotly  oontaiB  im  ^ 
hairs,  more  or  less  long. 

^^  These  facets  form  altogether  a  hard  and  elastic  membrane,  vUAi 
when  freed  of  the  sulx^tances  that  adhere  to  it  posteriorly,  is  vciy  ta» 
parent. 

^*  Each  of  these  small  surfaces  may  be  considered  either  as  a  comci,  cr 
a  crystalline,  for  it  is  convex  externally,  and  concave  internally,  but  thieko 
in  the  middle  than  at  the  edges ;  it  is  also  the  only  transparent  part  io  tkii 
singular  eye. 

^'  Immediately  Iiehind  this  transparent  membrane  there  is  an  ops^ 
substance,  which  varies  greatly  as  to  colour  in  the  diflbrent  spedes,  mi 
which  sometimes  forms,  even  in  the  same  eye,  spots  or  bands  of  diAROt 
colours.  Its  consistence  is  the  same  as  that  of  the  pigment  of  the  cfaoroides; 
it  entirely  covers  the  posterior  part  of  the  transparent  ftcets,  without  kmi^ 
any  qierture  for  the  passage  of  light. 

**  Behind  this  pigment  we  find  some  very  short,  white  filameots,  ia  Ik 
Ibrm  of  hexagonal  prisms,  situate  close  to  each  other,  like  the  stones  of  ■ 
pavement,  and  precisely  equal  in  number  to  the  fiicets  of  the  oomca;  mA 
penetrates  into  the  hollow  part  of  one  of  these  fiKets,  and  is  only 
ftom  it  by  the  pigment  mentioned  above.  If  these  filaments  are 
as  in  my  opinion  they  appear  to  be,  we  may  consider  each  as  the  Rtiatflf 
the  surface,  behind  which  it  is  placed  ;  but  it  will  always  remain  to  be  ex- 
plained, how  the  light  can  act  on  this  retina,  through  a  coat  of  oftf^ 
pigment. 


ANNUI.OSA.  5S1 

The  organ  of  touch  is  not  generally  distributed  over  the 
body,  for  there  are  few  parts  capable  of  receiving  an  im- 
pression, or,  at  least,  of  being  applied  to  the  surface  of 
bodies.  The  antenna,  organs  peculiar  toannulose  animals, 
are  generally  considered  as  appropriated  to  this  sense. 
These  organs  are  two  or  more  in  number,  and  are  present 
in  all  the  Crustacea  and  insects,  but  wanting  in  the  aradi- 
nida.  They  are  mtuate  on  the  head,  usually  between  the 
eyes  and  the  mouth.  They  consist  <^  a  number  of  joints, 
determinate  in  the  individuals  of  a  species,  and,  in  general, 
capable,  by  their  flexibility,  of  examining  the  condition  of 
the  surface  of  a  body.  Those  which  have  long  setaceous 
antennse,  upon  approaching  a  body,  move  them  along  its 
surface  with  considerable  rapidity,  thrust  them  into  its  ca- 
vities, and  in  this  manner  appear  to  become  acquiunted 
with  its  form.  Individuals  of  the  same  species  meeting  to- 
gether, examine  each  other  by  means  of  their  antennir. 


«•  This  multitude  of  filaments,  perpendicular  to  the  cornea,  have  behind 
them  a  membrane  which  serves  them  all  as  a  base,  and  whkh  is  consequent- 
Ij  nearly  parallel  to  the  cornea.  This  membrane  is  very  fine,  and  of  a  black- 
ish colour,  which  is  not  caused  by  a  pigment,  but  extends  to  its  roost  inti- 
nftte  texture.  We  observe  in  it  very  fine,  whitish  lines,  which  are  tracheK, 
and  which  produce  still  finer  branches,  tbat  penetrate  between  the  hexagon- 
al ilaments  as  far  as  the  cornea.  By  analogy,  we  may  name  this  mem- 
brttM  the  ckarcidet. 

**  A  thin  expansion  of  the  optic  nerve  is  af^iUed  to  the  posterior  part  of 
the  cfaotoides.  This  is  a  real  nervous  membrane,  perfectly  similar  to  the 
redna  of  red  blooded  animals.  It  appears  that  the  white  filaments,  which 
tern  the  particular  retina  of  the  diflterent  ocular  surfkces,  are  productioos  of 
this  general  retina,  which  perforates  the  membrane  I  have  named  chorofaleSv 
bgr  a  multitude  of  small  and  almost  imperceptible  holes, 

*'*'  To  obtain  a  distinct  view  of  all  these  parts,  it  is  nscCMary  to  cut  ofiT 

thft  head  of  an  insect  that  has  the  eyes  large,  and  dissect  it  posteiioriy  ;  each 

part  will  then  be  removed  in  an  order  the  reverse  of  that  in  which  I  have 

described  them/' 

L  I  9, 
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Traces  of  the  organs  of  hearing  may  be  detected  in  some 
of  the  larger  Crustacea.  In  the  cray-fish,  there  is  a  pinw- 
shaped  labyrinth  at  the  base  of  each  antenna,  covered  ex- 
ternally by  an  elastic  membrane  or  tympanum,  and  open  at 
its  central  extremity  for  the  passage  of  the  auditory  nervei 
No  traces  of  the  organs  of  hearing  have  been  detected  in 
insects.  Yet  insects  emit  a  variety  of  sounds  by  the  fric- 
tion produced  by  their  mandibles,  their  wings,  and  their 
legs,  which  are  communicated  to  others,  and  understood  bj 
them.  The  proofs  of  the  existence  of  taste  and  smdl  ii 
the  different  tribes,  rest  on  the  same  foundation,  the  e?^ 
dence  of  the  function  being  performed.  These  senses  ut 
chiefly  used  in  the  animal  economy  in  subserviency  to  the 
digestive  system.  The  organs  in  which  they  reside  are  pro- 
bably the  palpi,  or  the  other  more  flexible  parts  of  tk 
mouth.  But  these  parts  are  so  different  in  their  form  fioB 
the  organs  employed  for  the  same  purpose  in  the  higher 
classes  of  animals,  and  so  diminutive  in  size,  that  neither 
analogy  nor  dissection  can  be  called  in  to  illustrate  the  sub- 
ject. 

In  treating  of  the  important  object  of  nuiritionj  it  is  ne- 
cessary to  begin  with  a  description  of  the  parts  employed 
in  procuring  and  preparing  food  for  the  gullet.  In  many 
cases,  as  in  the  higher  orders  of  animals,  the  l^s,  partial- 
larly  the  first  pair,  execute  the  first  movement  of  sdiing 
the  food  and  conveying  it  to  the  mouth  ;  in  general,  how- 
ever, the  parts  of  the  mouth,  unas^sted,  seize,  cut,  bruise^ 
and  prepare  the  food  for  the  gullet. 

The  masticating  organs,  in  their  simplest  form,  in- 
clude the  four  following  parts  (which  we  shall  designate 
by  their  Latin  appellations,  for  want  of  appropriate  Ei^- 
lish  terms),  Labrum,  Mandibube,  Maxills,  and  Labium. 
These  form  the  mouth,  and  are  denominated  Instrumenta 
ciharia. 
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The  labrum  is  analogous  to  the  upper  lip  of  the  higher 
classes  of  animals.  It  is  articulated  to  the  fore  part  of  the 
head  (frons^  or  cfypeuSj  chaperon  of  the  French),  cither 
direcdy  by  a  simple  suture,  or  by  the  intervention  of  a 
plate,  to  which  Mr  Eibbt,  fn»n  its  Situation,  has  given 
the  name  tuuui.  The  labrum  itself,  at  its  free  edge,  ex- 
hilnts  great  variety  of  character  in  the  condition  of  its  mar- 
gin, of  which  natifralists  have  availed  themselves  in  the 
diflcrimination  of  species.  This  organ  may  be  regarded  as 
the  cover  to  the  other  parts  of  the  mouth  above. 

The  mandibtda  are  two  in  number.  They  take  their 
lise  immediately  below  the  labrum  on  each  ade.  They 
exhibit  very  remarkable  differences  in  size,  shape,  and  ar- 
mature. They  move  horizontally,  and  serve  to  cut  objects 
by  th^  edges  crossing  like  the  blades  of  sdssars. 

The  nuucUkt  are  likewise  two  in  number.  They  are 
united  to  the  cheeks  immediately  underneath  the  mandi- 
buhe,  and  between  these  organs  and  the  labium.  They  « 
aie  more  complicated  than  the  mandibulae.  On  their  inner 
margin,  they  are  usually  covered  with  stiff  hairs.  Exter- 
nally they  support  the  palpij  which  are  articulated  ap- 
pendages, con^sting  of  two  or  more  joints.  Each  maxilla 
is  furnished  with  one  of  these,  rarely  with  two.  The  use 
of  the  palpi  has  not  been  determined,  although  it  is  pro- 
bable  that  they  serve  as  organs  of  smell,  and  perhaps  also 
of  touch. 

The  labium  is  analogous  to  the  under  lip,  and  closes  the 
under  side  of  the  mouth,  presab[ig  the  maxillae.  Its  free 
edge  is  variously  marked,  and  there  is  usually  a  line  in  the 
middle  indicating  its  tendency  to  be  double.  On  each  side 
it  supports  a  palpus,  con^sting  of  two  or  three  joints.  Its 
baae  is  connected,  laterally,  by  ligament,  with  the  base  of 
the  maxillae,  and  behind,  with  a  fixed  plate  jointed  to  the 
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head,  aiid  termed  menturn^,  corresponding,  in  position,  with 
tlic  nasus  of  the  labrum. 

When  all  these  parts  bear  such  a  proportion  to  one  an- 
other, as  to  be  able  to  cut  the  substances  used  as  food,  and 
convey  them  to  the  pharynx,  they  are  considered  as  in  the 
most  perfect  condition.  But  all  these  parts  in  the  differait 
classes,  exhibit  very  remarkable  modifications.  In  many 
of  the  Crustacea,  the  labium  has  been  converted  into  i 
second  pair  of  maxillae,  and  the  three  pair  of  legs  which, 
in  insects,  constitute  the  organs  of  motion,  are  h  ere  chan- 
ged into  three  pair  of  auxiliary  maxillae,  and  close  the  month 
below,  in  place  of  a  labium.  The  locomotive  organs  aiv, 
in  reference  to  their  position,  abdominal  legs.  Modificatiooi 
of  this  arrangement  prevail  in  the  arachnida.  There  are 
many  species  of  insects  which  are  destined  to  live  chiefly  or 
exclusively  on  fluid  substances,  to  whom  such  masticating  or- 
gans would  be  unsuitable.  Those  which  hold  a  middle  sta- 
tion between  the  gnawers  (jnanditntlata)^  and  suckers,  have 
the  labium  transformed  into  a  soft,  fleshy  plate,  like  the 
tongue  of  quadrupeds  (and  hence  frequently  termed  Ui^ 
gua)j  capable  of  licking,  and  of  being  rolled  inwards 
when  at  rest, — as  in  the  Hymcnoptera  represented  by 
the  bee.  In  the  genuine  suckers  {HavMcUatd)^  the  organs 
of  the  mouth  present  two  important  modifications.  In  the 
first,  the  labrum  is  nearly  obliterated.  The  lalnum  is  pro- 
duced and  either  crustaceous  (rostrum)^  or  membFanaceous 
{pfoboscis)f  with  a  groove  on  its  upper  side,  for  the  recep- 
tion of  the  four  plates  or  hairs  into  which  the  two  mandi- 
bulae  and  maxillae  have  been  converted.  These  appearan- 
ces are  exhibited  in  the  Hymenoptcra  and  Diptera.  In 
the  second,  both  the  labrum  and  mandibles  are  nearly  ob- 
literated, and  the  labium  is  short  and  fixed  ;  and  the  two 
maxillae  are  produced^  and  so  applied  to  each  other,  as  to 
.fonn  a  sucker.     This  sukur  is>  cajxible  of  being  rollt*il  up 
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spirally,  and  as  it  appears  in  the  Lepidoptera,  the  butterfly 
for  example,  is  usually  termed  the  proboscis  or  tongue. 

All  these  different  parts  of  the  mouth,  however  much 
they  may  be  modified  in  size  and  shape,  may  still  be  leadl* 
ly  detected,  either  by  thor  position  or  palpal  i^pendages. 
We  owe  this  discovery  of  the  true  nature  of  the  parts  of 
the  mouth  of  insects,  and  the  other  pedate  annulosa  to  M. 
Savigny,  who  has  accompanied  his  judicious  observations 
with  accurate  representations  of  each  organ,  and  its  various 
changes*. 

The  orifice  of  the  gullet  is,  in  general,  a  simple  aper- 
tuie,  into  which  the  food  is  conveyed  chiefly  by  the 
agency  of  the  maxillae.  In  some  cases,  however,  among 
the  Hymenopterous  insects,  there  is  an  organ  on  the  base 
of  the  mouth,  more  or  less  distinct,  to  which  the  term  fin- 
gua  ought  to  be  restricted.  M.  Savigny  calls  it  gloBsa  or 
hypopharynx.  On  the  dorsal  margin  of  the  opening  there 
is  likewise,  in  some  cases,  a  particular  process,  which  is  de. 
nominated  by  the  above  naturalist  epiglo9a<Lt  or  eppha*- 
rynx. 

The  gullet  itself  is  usually  membranaceous,  and  is  either 
ample  or  furnished  with  an  enlargement,  denominated  the 
first  stomach.  The  walls  of  the  true  stomach,  in  some  of 
the  Crustacea,  present  the  appearance  of  muscular  fibres,  and 
in  some  of  the  orthoptera,  these  bands  cover  the  whde  sur*- 
faoe,  forming  a  true  gizzard,  fortified  with  teeth  or  scales 
pointing  backwards.  The  intestines  are  variously  convo- 
luted, and  frequently  near  the  anus,  exhibit  an  enlargement 
which  has  been  denominated  a  rectum.  In  some  cases,  the 
canal  is  furnished  with  one  or  more  side  pouches,  or  ccecse, 
near  the  stomach. 

In  the  Crustacea,  the  liver  appears,  in  some,  like  a  con- 

*  Memoim  sur  Ics  Animaux  sans  Vertebrci,  premier  ptrtk,  P«ris,  1816. 
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^merate  gland  attached  to  die  intesdnes,  in  othos,  aii 
oollecdon  of  intestinula  coeca.  The  hepatic  vessek  of  in. 
sects  (for  there  b  no  secreting  organ  which  can  be  compir* 
ed  to  a  liver),  have  their  origin  in  die  fluid  contents  of  the 
abdomen,  and  even  send  their  ciqpillary  extremities  to  the 
remotest  part.  They  vary  greatly  in  number  and  m 
The  walls  are  dense  and  cellular,  and  [the  bile  whidi  diej 
secret  is  yellow,  brown,  or  white,  according  to  the  speaei. 
These  vessels,  in  some,  terminate  separately,  in  otha% 
they  unite  into  a  common  duct  The  tenninatioDs  voj 
gready,  being  m  different  species  at  the  pyloric  extremity 
of  the  stomach,  the  middle  of  the  intestine,  or  at  the  ne* 
tum. 

The  circulating  system  appears  in  this  group,  in  its  mort 
perfect  form,  among  the  larger  crustaeea.  There  b  a  pul- 
monic ventricle  situate  dorsally,  and  a  systemic  ventrioi 
ntuate  ventrally,  thus  executing  a  complete  circulation  id 
which  all  the  blood  in  its  course  is  aerated.  In  the  aracb- 
nida  with  pulmonary  sacs,  the  heart  seems  to  be  lengthen- 
ed, placed  along  the  back,  and  to  give  out  vessels  latendlj. 

In  insects,  neither  absorbing  nor  circulating  vesseb  have 
been  detected,  although  anxiously  looked  for  by  many  ce- 
lebrated anatombts  and  microscopical  observers.  The  nu- 
tritious portion  of  the  food  appears  to  be  absorbed  by  the 
waUs  of  the  intestines,  and  discharged  into  the  cavity  of 
the  body,  where  there  are  neither  veins,  arteries,  nor  heirt 
Towards  the  back,  indeed,  there  b  an  obvious  vessel,  pb- 
ced  longitudinally,  to  which  some  have  given  the  name  of 
heart,  but  which  b  more  generally  denominated  the  Dorml 
Vessel.  This  vessel  is  widest  in  the  middle,  and  diminishes 
in  size  at  each  extremity.  Its  walls  con^t  of  two  mem- 
branes, the  internal  one  muscular,  and  the  external  one 
cellular.  This  last  is  so  much  crowded  with  tracheal  ves- 
sels, as  to  appear  to  be  entirely  composed  of  them.   All  the 
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coats  are  liberally  provided  with  nervous  filaments.  This 
vessel  is  kept  in  its  position  by  the  tracheal  tubes^  and  by 
muscular  fibres,  which,  in  general,  are  disposed  in  triangles, 
and  increase  in  breadth  from  the  superior  part  of  the  body 
to  its  inferior  extremity. 

The  contents  of  the  dorsal  vessel  are  fluid,  but  of  such 
conastenoe,  that,  when  its  coats  are  punctured,  no  liquid 
flows  out.  The  colour  is  usually  similar  to  the  adipose 
matter  which  is  collected  on  or  near  its  surface,  and  differs 
according  to  the  species.  When  placed  under  a  micros^ 
cope,  this  humour  appears  to  consist  of  grains  or  globules, 
containing  other  globules.  It  mixes  readily  with  water, 
and  when  dried,  resembles  gum. 

The  humour  of  the  dorsal  vessel  is  subject  to  some  de- 
gree of  motion,  ansing  from  the  contractions  which  it  ex- 
periences. These  are  irregular  as  to  time,  and  proceed 
from  the  one  extremity  to  the  other,  by  stages  usiuilly  cor- 
responding with  the  rings  of  the  animal,  and  strongest  in 
the  abdcHncn.  The  nerves  do  not  appear  to  exercise  any 
influence  on  these  contractions.  The  muscular  fibres  and 
tracheal  filaments  appear  to  exercise  the  greatest  control. 
These  contractions,  which,  in  some  species,  are  little  more 
than  thirty,  in  others  amount  to  one  hundred  and  forty  in 
a  minute,  accordiitg  to  the  species,  have  been  denominated 
pulsations,  and  the  organ  itself  has  been  termed  a  heart 
To  that  viscus,  however,  it  bears  no  resemblance,  except  in 
its  contractions,  which,  however,  are  irr^ular.  It  neither 
receives  nor  gives  motion  to  any  drculating  fluid.  Its  use 
appears  to  be  to  imbibe  and  Convert  the  fluid  of  the  abdomen 
into  fat,  to  serve  as  a  supply  in  those  numerous  cases  where 
much  nourishment  is  suddenly  required,  as,  during  the  me- 
tamorphoses of  youth,  and  the  production  of  eggs  in  matu- 
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rity.  The  peritoneal  membrane  appears  destined  to  exe- 
cute the  same  functions  *. 

There  are  three  remarkable  modifications  of  the  aerating 
organs.  In  the  first,  exemplified  in  the  crustaoea,  ihej 
are  gills,  in  the  form  of  tufls  of  plumes,  to  which  the  wats 
has  direct  access.  In  the  second,  exhibited  in  part  of  the 
Arachnida,  the  lungs  are  in  the  form  of  sacs  or  latent 
poudies,  having  the  bloodvessels  spread  upon  the  walk 
In  the  third  group,  including  Insects  and  some  Aradmid^ 
there  are,  on  each  side  of  the  body,  small  orifices,  tenned 
stigmata^  differing  in  number  according  to  the  speciei 
These  are  formed  by  a  cartilaginous  ring,  and,  in  sone 
cases,  furnished  with  one  or  more  valves.  Each  orifice  b 
the  extremity  of  a  short  tube,  which  opens  internally  into 
a  cavitfTf  one  on  each  side  of  the  body.  From  these  la- 
teral cavities  arise  innumerable  tubes,  termed  troche^  moit 
numerous  at  the  termination  of  the  stigmata,  which  oonv^ 
the  lur  to  every  part  of  the  body.  To  enable  them  to  do 
this,  their  coats  consist  of  an  external  and  internal  cellular 
membrane,  with  a  middle  layer,  consisting  of  a  cartilagi- 
nous string,  spirally  twisted,  resembling  the  spiral  tubes  of 
plants.  These  tracheae,  by  their  number  and  subdivisioiis, 
convey  air  to  every  part  of  the  body,  and  form,  indeed,  the 
great  bulk  of  its  contents.  In  what  manner  the  vitiated 
air  is  expelled,  has  not  been  ascertained. 

From  this  view  of  the  nutritive  system  of  insects,  it 
appears,  that  the  chyle  is  absorbed  by  the  inner  sur- 
face of  tlie  alimentary  canal ;  that  it  exudes  from  its  ex- 
ternal surface  into  the  common  cavity ;  that  the  trachee 


*  Sec  ''  Observations  on  the  use  of  the  Dorsal  Vessel,**  by  M.  Mamcu 
DB  Srrrrs  ;  translated  in  Annals  of  Philosophy,  vol.  iv.  p.  346 ;  vol.  r, 
p.  191,  369;  and  vol.  vi.  p.  3i. 
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aerate  this  mass ;  and  that,  while  the  dorsal  vessel  and  the 
peritoneal  membrane  prepare  fat,  the  hepatic  filaments  se- 
parate from  it  bile,  and  probably  urine.  The  existence  of 
this  last  excrementitious  fluid,  is  evinced  by  the  presence 
ci  urea  in  the  excrement.  The  peculiar  secretions  are 
nowise  remarkable  *. 

The  pedate  annulosa  have  the  sexual  organs  <m  diffe- 
rent individuals;  impregnation  takes  place  internally  by 
their  union,  and  the  females  are  all  oviparous. 

In  the  male,  the  sexual  organs  bear  a  closer  resemblance 
to  those  of  the  mammalia  than  some  of  the  higher  classes. 
*!nie  testes  may  be  regarded  aa  two  in  number,  atuate  one 
on  each  side  of  the  abdomen.  In  some  cases,  however, 
they  appear  a  simple  mass,  while  in  others,  they  are  sub- 


*  All  those  insects  which  live  in  society,  when  exposed  to  cold,  are  o^ 
Bcrred  to  duster  together  as  if  to  keep  each  other  warm.  Some,  indeed, 
when  exposed  to  cold  hecoroe  torpid,  and  rerive  upon  the  restoratlofi  of  a 
suitable  temperature ;  but  there  are  others,  as  the  hooej-bee,  whidi  resist 
any  reduction  of  their  temperature  below  their  ordinary  digestive  beat,  and 
praserve  it  in  their  dwellings  even  during  the  winter  season.  Johw  Huirrxft 
found  a  hive  in  July  18.  at  6S%  when  the  temperature  of  the  air  was  only 
54%  and  in  December  SO.  at  7S*,  when  the  air  was  S6\  (Phil.  Trans. 
1 799, 136.)  When  cooled  until  they  become  benumbed,  they  seldom  recover, 
while  the  wasp,  belonging  to  the  same  natural  order,  can  t>e  rendcnd  torpid, 
and  again  revived  with  safety* 

There  is  one  drcumitance  recorded,  which  ought  to  exdte  inquiry,  in 
hopes  of  finding  in  insects  electrical  organs  similar  in  their  eilbets  to  those 
of  the  torpedo.  It  refers  to  the  Reduvius  serratus,  commonly  known  in 
the  West  Indies  by  the  name  of  the  Whed-bug.  **  The  late  Miyor-gcneral 
Davibs,  of  the  Royal  Artillery,  well  known  as  a  most  accurate  observer  of 
nature,  and  an  imiefatigable  collector  of  her  treasures,  as  wdl  as  a  most  ad- 
mirable painter  of  them,  once  informed  me,  that  when  abroad,  having 
taken  up  this  animal  and  placed  it  upon  his  hand,  it  gave  him  a  consider- 
able shock,  as  if  (Vom  an  electric  jar,  with  its  legs,  which  he  felt  as  high  as 
his  fthouldcrfs  and,  dropping  the  creature,  he  observed  six  marks  upon  his 
hand  where  the  six  feet  had  btf>od.**  (KiasY  and  SrcMCk*»  Introduction  to 
Entomologj-,  vol.  i.  p.  110.) 
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divided  into  a  number  of  lobes,  which  may  be  regarded  ai 
80  many  separate  organs.  The  spermatic  ducts  are  two  in 
number,  varying  greatly  in  length  and  the  number  of  tube% 
which,  like  roots,  combine  in  their  formation.  They  unites 
in  general,  into  a  common  duct  near  the  penis ;  but,  prr 
»  vious  to  doing  this,  they  are  joined  by  the  ducts  ci  the  ve- 
aculae  seminales,  and  other  accessory  tubes,  which,  m  & 
ferent  genera,  exhibit  a  great  diversity  of  character.  la 
this  case,  the  penis  is  usually  a  simple  tube,  protected 
in  some  insects  at  the  base  by  two  scales,  which  8epi> 
rate  upon  entering  the  vagina  of  the  female,  and  thus  pie» 
pare  a  passage  for  the  penis,  and  serve  likewise  for  rele^ 
tion.  In  many  of  the  crabs  and  spiders,  the  seminal  diidi 
continue  angle,  each  opening  into  a  separate  penis*  Tb 
external  opening  is  usually  situate  at  the  extremity  of  the 
abdomen,  beride  the  anus.  In  the  libellulse,  or  dragoB- 
flies,  it  is  seated  at  the  base  of  the  abdomen,  and  in  the 
spiders,  at  the  extremity  of  the  palpi. 

The  males  are  seldom  of  so  large  a  size  as  the  femalea, 
and  frequently  exhibit  peculiar  characters  in  their  abdo- 
men, eyes,  or  antennae,  by  which  they  may  be  distin- 
guished. 

The  female  organs  exhibit  fewer  varieties  of  structure  in 
the  different  genera  than  those  of  the  other  sex.  The 
ovaria  consist  of  numerous  tubes,  in  which  the  eggs  are 
prepared.  These  open,  in  insects,  into  a  common  oviduct, 
terminating  in  the  vulva.  Previous  to  the  terminadon  of 
the  oviduct,  it  receives  the  ducts  of  one  or  more  vesidea 
The  crabs  have  two  oviducts  and  two  vulvae  *. 

The  female  may,  in  general,  be  distinguished  from  thu 
male,  by  the  superior  size  of  the  abdomen.  In  some  cases, 
both  males  and  females  survive  the  process  of  generation, 

•  See  Vol.  L  p.  4ia 
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to  repeat  it  again  in  another  season.  In  other  cases,  the 
female  only  survives,  while,  in  many,  death  ensues,  upon 
the  eggs  bang  prepared  and  excluded. 

The  apparatus  with  which  some  species  are  furnished, 
to  enable  them  to  place  their  ^gs  in  a  proper  dtuation^  has 
been  denominikted  the  aviposUor.  It  is  a  continuation  of 
the  vulva,  more  or  less  strengthened  by  bony  spiculse,  ac- 
coiding  to  the  nature  of  the  substance  it  is  destined  to  pe- 
netrate. 

.  The  period  which  elapses  between  the  union  of  the  sexes, 
and  the  laying  of  the  ^gs,  ei^nds  to  days  in  some,  and 
even  to  months  in  others.  The  eggs  themselves  are  either 
excluded  at  once,  or  at  particular  intervals.  They  are  de- 
ponted  under  one  or  other  of  the  following  conditions.  In 
the  first,  the  egg,  upon  being  deposited,  is  left  to  the  influ- 
ences of  external  circumstances,  and  the  young,  when  hatch- 
ed, to  the  resources  of  their  own  instinct.  In  the  depom- 
tion  of  the  egg,  the  wisest  arrangements  are  made  for  the 
welfare  of  the  young.  The  mother  attaches  them,  in  ge- 
neral, to  those  substances  on  which,  upon  being  hatched, 
they  are  destined  to  feed.  The  butter-fly  attaches  her  eggs 
to  a  leaf;  the  flesh-fly  deports  her^s  upon  carrion  ;  while 
others  insert  them  into  the  young  of  other  insects.  Not  a 
few  females  prepare  a  particular  hole,  in  which  they  place 
the  egg,  and  lay  up  for  the  young  a  suitable  provision  when 
they  burst  the  shell.  In  the  second,  where  the  species 
live  in  Society,  the  eggs  are  deposited  within  the  dwelling, 
and  the  young  are  reared  and  fed  by  the  mother's  care. 
In  the  females  of  the  crustaceous  animals,  the  eggs,  after 
excluaon,  are  collected  under  the  tail,  or  upon  the  feet, 
and  retained  until  the  young  come  forth.  Some  of  the 
spiders  carry  the  eggs,  and  even  young,  for  a  time,  in  bags 
upon  their  baclcF. 
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Ill  the  aphides,  or  plant  lice^  as  they  are  called,  the  f^ 
male  retmns  the  eggs  internally  at  one  time  until  they  are 
hatched,  and  at  another,  lays  them  like  other  insects. 

When  the  eggs  are  hatched,  the  young  ones,  amoDg  tbe 
Crustacea  and  arachnida,  are  perfectly  formed,  and  reMD. 
ble  the  parent  It  is  otherwise  with  insects.  When  tbey 
are  hatched,  the  young  are  termed  grubs,  maggots,  cater- 
pillars, or  technically,  larva.  In  this  state,  they  are  pio- 
verbially  voracious,  and  their  digestive  organs  are  of  much 
greater  dimensions  than  when  arrived  at  maturity.  In  tlie 
condition  of  larvae,  insects  possess  a  variety  of  members,  ai 
l^;s,  suckers,  hairs,  and  e^en  stigmata,  which  they  do  mi 
possess  in  their  maturity.  They  are  all,  however,  desd- 
tute  of  wings.  Some  of  them  live  constantly  in  the  water, 
instead  of  the  land,  their  future  residence, — swimming  io 
youth,  and  flying  in  maturity.  The  food  of  the  larvs  is 
often  solid,  requiring  powerful  jaws  to  gnaw  it,  while  the 
food  of  the  perfect  insect  is  fluids  and  sucked  up.  When 
the  larva  has  attained  a  certain  size,  and  acquired  the  iv- 
qui^te  quantity  of  fat,  having  been  nourished  either  by  the 
food  which  it  has  acquired  by  its  own  industry,  as  the  ca- 
terpillars, or  by  that  which  has  been  brought  to  its  cell,  a> 
in  the  grub  of  the  bee,  it  prepares  to  assume  the  forms  of 
maturity,  by  passing  through  the  third  stage  of  existenoe 
as  A  pupa.  In  this  state,  the  parts,  which  were  suitable 
only  in  the  larva  condition,  either  become  obliterated,  or 
are  changed  into  organs  fit  for  maturity.  The  following 
conditions  of  the  pupa  state  are  recognised  by  naturalists : 

1.  Some  insects  of  the  apterous  tribes,  merely  by  repeal- 
ed castings  of  the  skin,  arrive  at  the  perfect  state,  without 
undergoing  any  sudden  or  remarkable  change  of  form  or 
structure.  These  are  termed  Pupa  complete.  They  move 
and  eat  like  the  perfect  insect. 
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St.  Many  insects,  which  have  wings  in  the  perfect  state, 
are  observed  to  acquire,  first,  the  rudiments  of  tliem,  and 
afterwards  all  their  parts,  and  to  assume  the  form  of  the 
perfect  insect,  while  pas^ng  through  this  period  of  youth, 
without  any  particular  transformation.  In  this  state  they 
mre  called  Pupw  semi^ompleia.  Like  the  pupe  oompleta?, 
they  likewise  move  and  eat  like  the  perfect  insect.  In  the 
different  kinds  of  pupse  which  remain  to  be  conndered,  the 
animal  neither  eats  nor  moves.  It  derives  its  nourishment 
Inxa  its  stores  of  fat. 

•  8.  After  retiring  to  some  suitable  place,  the  larvtt  of 
Mnne  insects  cast  their  skin,  and  disclose  the  body  of  an 
cyvate  form,  enveloped  with  a  coriaceous  covering,  forming, 
within,  separate  sheaths  for  the  different  external  organs. 
In  this  covering  all  the  changes  of  form  and  structure  take 
place,  which  prepare  it  for  maturity.  These  are  termed 
Pupa  incomplete. 

4.  Other  insects,  likewise,  upon  changing  their  skin  for 
the  last  time  in  their  lorvas  state,  appear  within  a  coriaceous 
covering,  destitute,  however,  of  any  sheaths  within  for  the 
external  organs;  these  last  being  closely  applied  to  the 
body.     These  are  termed  Pup^t  obUcta. 

5.  In  the  last  form  of  the  pupa,  the  skin,  instead  of 
being  cast  off,  is  changed  into  the  coriaceous  covering. 
Such  are  termed  Pupa  coarcUUa, 

All  insects  which,  in  the  pupa  state,  do  not  eat,  and  are 
motionless,  are  careful  to  retire  to  situations,  sufficiently 
remote  from  enemies,  and  of  suitable  temperature  and  mois> 
ture.  In  many  cases,  the  larva  forms  an  exterior  covering, 
in  which  the  pupa  may  be  lodged  with  greater  safety. 
This  covering  is  in  some  com]X)sed  of  threads  of  the  well 
known  substance  termed  silk.  Sometimes  only  one  or  two 
threads  are  rcHpiired  to  keep  tlie  pu{>a  in  a  proper  position ; 
in  others,  tlio  silk  is  woven  into  cloth,  or  so  matted  toge- 
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ther,  as  to  resemble  paper.  These  external  cases  are  tenned 
cocoons.  The  matter  of  which  they  are  fabricated  is  pn^ 
pared  by  two  long  tubes,  which  take  their  rise  in  the  abdo^ 
men,  enlarge  as  they  approach  the  head,  and  terminate  bjr 
a  duct,  which  opens  und^r  the  labium.  By  pressiog  die 
orifice  of  this  duct  to  one  place,  and  then  to  another,  tk 
larva  draws  out  the  tenaceous  threads. 

The  larvae  that  live  in  cells  ready  fabricated  fin*, their  ie> 
cepdon,  as  the  wasp  and  the  bee,  are  not  contented  with 
these  as  a  covering  during  the  pupa  state,  but  they  ISat 
their  sides  and  bottom,  and  cover  their  mouth  with  dl^ 
thus  making  a  complete  cocoon.  These,  after  the  vmA 
has  been  perfected,  are  left  in  the  cell,  and  when  it  confaiiii 
another  larva,  a  second  lining  is  likewise  prepared.  Eack 
lining  at  the  bottom,  in  the  case  of  the  bee,  covers  the  ex- 
crement, which  the  animal  had  produced  in  its  larva  stitei 
Hence,  the  walls  of  the  bee-combs  appear  double  or  treUe; 
nay,  John  Hunter,  by  whom  the  appearance  was  obser- 
ved, has  counted  twenty  diiierent  linings  in  one  cell  *. 

The  external  covering  of  the  pupa,  in  some  cases,  coo- 
sists  of  pieces  of  earth  or  dried  leaves,  curiously  j(nned  to- 
gether, and  cemented  by  an  adhesive  secretion. 

After  the  insect  has  remained  in  a  pupa  state  for  a  cer- 
tain period,  exceedingly  different  in  the  various  tribes,  it 
bursts  forth  from  its  confinement  in  its  state  of  maturi^. 
In  this  perfect  condition  it  is  termed  the  Imctgo,  The  or- 
gans of  reproduction  now  speedily  enlarge,  and  preparalioo 
is  made  to  increase  and  multiply. 

The  duration  of  tlie  life  of  the  pedate  annulosa,  in  their 
mature  state,  is  confined  in  some  to  a  few  days,  while,  in 
others,  it  extends  to  many  years.  Those  which,  like  the 
annual  flowers,  are  destined  to  breed  only  once  during  life, 


•  Phil.  Tram.  1792,  p.  193. 
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MCpire  in  a  few  days  after  the  important  end  has  been  ac 
xxnplishcd,— the  males  usually  before  the  females.  Such 
(pedes,  in  general,  require  but  little  food  in  the  mature 
itate.  Others  outlive  several  impregnations  and  several 
fears,  and,  during  this  period,  require  a  constant  supply  of 


There  are  many  drcumstances,  however,  which  occauon 
i  premature  death  to  this  tribe  of  animals,  in  all  the  stages 
if  their  existence.  They  are  the  food  of  many  quadrupeds, 
litds,  reptiles,  and  fishes.  These  animals  seek  them  in 
heir  places  of  retreat ;  and  but  for  the  drcumstance  that 
I  auperabundant  supply  is  proifided,  we  may  be  surprised 
hat  the  continuance  of  the  spcdes  is  preserved.  They  are 
loC  destitute,  however,  of  means  of  escape  or  defence. 
Iffany  of  them  so  exactly  resemble  the  substances  on  which 
hey  feed,  as  readily  to  escape  the  eye  of  the  foe.  Some  of 
he  crabs  attach,  by  a  glutinous  matter,  the  leaves  of  sea* 
reeds  to  their  body,  so  as  to  conceal  completely  their  form, 
nd  secure  them  from  detection.  Some  are  protected  by 
lairs  and  spines,  the  ofiensive  attitudes  they  assume,  and 
be  disgusting  odours  they  emit.  The  Brachinus  crepi- 
anfl,  when  pursued  by  its  great  enemy,  the  Calosonia  8yco« 
ibanta,  a  rare  British  beetle,  emits  from  its  anus  repeated 
xplosions  of  blue  smoke,  having  a  disagreeable  smell, 
rhich  stops  the  progress  of  the  assailant.  In  another 
pedes,  B.  displossor,  the  scent  of  the  smoke  is  pungent, 
nd  resembles  that  of  nitric  acid.  Other  insects,  when  irri- 
ated,  emit  a  strong  smelling  fluid,  from  glands  seated  at 
be  anus,  which  have  been  termed  Osmateria.  The  jaws 
dPe  employed  by  some  spedes,  and  the  sting  by  others,  as 
Deans  of  defence  \n  the  hour  of  danger.  This  last  organ 
1  essentially  connected  with  the  business  of  reproductioDy 
nd  is  seated  at  the  ovi)X)6itor  of  the  female.  In  the  bee, 
he  apparatus  of  the  sting  condsts  of  the  coriaceous  lamin« 
vol..  II.  Mm 
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which  cover  it  when  at  rest,  the  groove,  in  whidi  it  b  cott- 
t^ned  when  exerted,  and  the  two  eficvimf  with  leveficd 
serratures  at  the  summit,  which  inflict  the  wound.     The 
two  tubular  glands,  which  secrete  the  pcMson,  take  thdr 
rise  in  the  abdomen,  unite  to  form  the  big^  from  whkb 
a  duct  issues,  terminating  at  the  base  between  the  spiciifai: 
these,  by  uniting  laterally,  form  a  groove,  by  which  the 
poison  is  conveyed  to  the  bottom  of  the  wound.    But,  1»- 
sides  these  means  of  preserving  life,  many  epeaes  are  m  vi- 
vacious, that  they  will  live  long  without  food,  and  cfn 
without  air,  and  suffer  sad  mutilation  before  the  vital  spofc 
be  extinguished.  Among  the  ciustaoea  and  arachDid%  m- 
putated  limbs  are  even  readily  reproduced. 

The  annulose  animals  with  articulated  feet  are  conte- 
niendy  divided  by  means  of  the  characters  fiimisbed  by  tk$ 
organs  of  respiration. 

Order  I. — Branchial  aebatino  obgans. 

This  order  includes  the  class  Crvstacrm  of  modem  Oft- 
turalists.  Their  external  covering  is  usually  erustacem^ 
or  coriaceous.  The  antennae,,  in  general,  exceed  two  ia 
number.  The  situation  of  the  gills  furnishes  the  cbaiac- 
lers  for  the  next  subdivinon. 

Section  I.^^Malacob-braca. 

Branchiffi  at  the  base  of  the  eight  pair  of  legs,  and  coa- 
eealed  underneath  the  border  of  the  shields 

The  body  appears  to  omiust  of  a  shield  and  tail  abovcL 
The  shield  is  destitute  of  sutures,  is  incorporated  with  tiie 
head,  and  supports  anteriorly  the  two  eyes,  the  antenoBp 
and  the  snout.  Below,  the  thorax  and  abdomen  are  uicor- 
pontted.  The  mouth  is  seated  under  the  snout  The  ftd 
amount  to  eight  pair,  the  three  first  of  which  are  converted 
into  auxiliary  maxillae,  while  the  remaining  five  pair  SR 
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subaervient  to  IooobciqUoil  Each  of  these  legs  supports  at 
iM  base,  but  ooncealed  from  view^  a  pyramidal  plumose 
gilL  This  position  of  the  gills  induced  Laicark  to  deno^ 
fliiiiata  the  section  HomobranclUs.  In  many  qiecies,  die 
anterior  pair  of  locomotive  feet  are  large,  and  the  last  jcunt 
«C  thtf  tanus  furnished  with  a  folrccps  ((hdyhrous).  In 
aome  of  the  spedes  the  posterior  feet  are  broad,  and  fitted 
for  swimming.  The  tail  consists  of  several  joints,  is  fur- 
liiahed  beneath  with  several  pair  of  fringed  filaments  for  the 
retention  of  the  eggs,  and^  in  some,  with  terminal  plates  for 
ftwimmmg. 

Tribe  I.-^PO0O?IITHA1MA. 

Eyes  pedunculated. 

A.  BaACHYURA.  Tail  short  and  ample  at  its  extre- 
mity, and  incurved  upon  the  abdomen. 

Dr  Leach,  whose  labours  qualify  him,  in  a  peculiar 
manner  j  for  arranging  crustaoeous  animals,  has  given  a  me- 
thodical distribution  of  the  genera  of  this  group,'  which  we 
Aall  here  insert  *. 

A.  Abdomen  tf  the  mate  Jive  jainiedi  the  middle  j(nnt 
kmgeet ;  of  the  female  seven  jointed.  Anterior  pair  of  legs 
dUiadyle. 

Division  I.  Shell  (shield)  nearly  rhomboidal.  Two 
anterior  1^  very  long,  with  deflexed  fingers. 

1.  Lambrus. 

IXvision  II.     Shell  truncate  behind.     Two  anterior  f^  ^ 
of  the  male  elongate^  of  the  female,  moderate. 

Svbdioirion  1.     Antennae  long,  ciliated  on  each  fdde. 


^mt 


O^ 


*  Aitldt  AmtDLoflA  Id  the  Supplement  to  the  Enc^clopttdU  BrHsnnJca; 
ftkflvlM  pabliihed  in  *<  The  Entooiologiit*!  Uteliil  Compendium,^  hf 
Osonoi  Sahdellb,  8vo:  London,  I8l9,->t  work  irhicii  gfret  mtnj  coate-' 
fdein  faidicstioni  of  the  British  spccltc.' 

M  m  {^ 
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S.  C0BT8TE8.    8.  Thia.    4.  ATELSCTLira. 
SubcRvision  ft.     Antennae  moderate,  simple.     Hinder 
pur  of  legs  vfiih  compressed  daws. 

5.  FOETUMKUS.  6.  CaKCTKUS.  7.  P0&TUKU8.  & 
LUPA. 

Subdivision  3.  Antennae  moderate,  simple.  Four  Under 
pair  of  legs  compressed. 

9.  Mantua. 

Subdivision  4.  Antennae  ample,  short  Foor  hindff 
pair  of  legs  ample. 

10.  Cakcsr.    11.  Xaktho.    12.  Calappa. 

B.  Abdomen  in  both  sexes  seven  joinkd.  Thoo  anknar 
legs  dedachfle. 

Division  I.  Eight  hinder  1^  simple,  and  aEke  io 
form. 

Subdivision  1.  Shell  anteriorly  arcuated,  the  sides  ooB- 
ver^ng  to  an  angle.     Two  anterior  legs  unequal. 

13.  PiLUMNus.     14.  Gkgabcinus. 

Subdivision  9,.  Shell  quadrate,  or  subquadrate.  Ejei 
inserted  in  the  front. 

*  Shell  quadrate.     Eyes  with  a  short  peduncle. 

15.  P1KKOTEBE8. 

**  Shell  quadrate.    Eyes  with  a  long  peduncle 

16.    OCYPODE.       17.   Uca.      18.    GOKOPLAX. 

Subdivision  3.  Shell  quadrate.  Eyes  inserted  at  the 
anterior  angles  of  the  shell. 

19.  Geapsus. 

Division  II.     Two  hinder  Ic^  at  least  dorsal. 

Subdivision  1.  Two  posterior  legs  dorsal.  Eyes  with 
the  first  joint  of  the  peduncle  elongated. 

SO.   HOMOLA. 

Subdivision  it.    Four  hinder  Ic^  dorsal.     Eyes  witk 
the  first  joint  of  the  peduncle  short 
^1.  DoEippc.     SS.  Dromia. 
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Division  III.  Shell  rostrated  in  front.  Eight  hinder 
legs  alike,  and  ample. 

Subdivisian  1 .    Fbgers  djcAexed. 

S8.  EuETHOME.    S4.  Partrbnopk. 

Sf^dMiion  1L  Fingers  not  deflexed.  External  an- 
tmnm  with  thdr  first  joint  ample.  Anterior  pair  of  1^ 
distinctly  thicker  than  die  rest 

SS/PisA.'   88.  LissA. 

SMdivimon  3.  I^iq;iers  not  deflexed.  External  an- 
Minsfr  with  their  first  joint  ample.  Anterior  pair  of  legs 
ienoely  thicker  than  the  othersi  which  are  moderately  long. 

VJ.  Maja. 

SMkvisum  4.  Fingers  not  deflexed.  External  an- 
tcnnsB  with  the  first  jcnnt  simple.  AntericMr  pair  of  legs 
about  the  thickness  of  the  rest,  which  are  very  long  and 
slender. 

Its.  Egkkia.    89.  DocLSA. 

Subdiviwm  &  Fingers  not  deflexed,  Extevmal.  an- 
laaue  with  the  first  jobt  externally  dilated. 

90.  Hyas. 

c.  Abdomen  in  both  seats  six  jointed.      Two  anterior 
hg$  didacUfU. 
Diviaon  I.     Fifth  pair  of  legs  minute,  spurious. 

81.   LiTHODES. 

IXvision  II.  Second,  third,  fourth  and  fifth  pairs  ^ 
kegs  alike,  and  slender. 

Subdivision  1.    Eyes  retractile. 

SS.  Inachus. 

SvbAvirion  %    Eyes  not  retractile. 

83.  Maceopodia. 

D.  Abdmenqf  the  nude  six  Jointed;  of  ihe  Jimak  Jive 
fohUed;  the  laH  Joint  very  large.    Eyes  noi  retractiU. 

34.  Leptopodia.    35.  Factoclus. 
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E.  Abdomen  of  both  sexes  Jbur  jwnkd.  Two  anierw 
fegs  didactyle. 

86.  Ledcosia.    37.  Eb^lia.    38.  Ixa. 

J3.  Macaouba.  Tail  about  tbe  leogtb  rf  Ihe  body,  wl 
iiot  Cflnoealpl  under  the  Aield. 

The  animals  of  this  group  differ  ftofa  thcee  pf  thepc^ 

ceding,  in  the  produced  form  of  tbeir  bodjsea.  InlhefinKr, 

the  braadth  of  the  body  usually  cquali  or  cMOods  the 

len^,   while:  in  these  the  length  gmlly  Qioiedi  the 

breadth.    Dr  IiKacii  distributes  the  genera  in  the  Ukm 
ing  manner  : 

A.  TaU  m  each  side  wUh  simph  fifpcri4ic».  l^tm; 
i^^erior  pair  largesli  and  daclj^. 

1.  P4ouBys.    2.  BiRsus. 

B.  Tail  on  each  side  imth  JbUaceous  appendages^  fitm^ 
ing  with  the  middle  iaii  process  aJanJSkeJisL 

a.  Interior  aniennes  wUh  very  long  fooisUdks. 
Division  I.    External  antame  squamifoim.    heg^  lO) 

fdike  and  simple. 

3.  ScYiXABus.     4.  Thsnus. 

Diviaon  II.  External  antennse  setaoeouSi  and  nxj 
long.    Legs  ten,  alike  and  simple. 

5.  FaiiInurus. 

Division  III.  External  antennas  very  loqg  and  icts^ 
ceous.  Legs  ten,  anterior  pair  didadyl^  fifth  ppir  ipi- 
rious. 

6.   PoRCELLARIA.      7.    GaLATEA. 

b.  Interior  antennae  with  moderate  pedumeks. 
Division  I.    Exterior  lamella  of  the  tail  simple.    Ad< 

tennae  inserted  in  the  same  hcHizontal  line,  the  intefior  qars 
^vith  two  seUe,  the  exterior  ones  simple.     Legs  ten. 
8.  Gkbka.     9.  Callianassa.     10.  Axius. 
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Division  II.  Exterior  lamella  of  the  tml  bipartite.  An- 
teniue  inserted  in  the  same  horizontal  line,  the  internal  ones 
with  two  setie,  theextenial  ones  with  a  spine-shaped  squama 
at  the  first  joint  of  the  peduncle.  Legs  ten,  (anterior 
pair  largest  and  didactjle). 

11.    ASTACDS.      12.    POTAMOBIUS.      IS.   NePHROPS. 

IMvinon  III.  External  antennae  with  a  large  broad 
squama,  or  scale,  at  thdr  base.  Abdomen  with  the  second 
joint  anteriorly  and  posteriorly  produced  below.    L^  ten. 

SulxRviiion  1.  External  antennae  inserted  in  the  same 
horizontal  line  with  the  interior  ones,  whidi  have  two  setsf. 
Tail  with  the  external  lamella  composed  of  but  one  part. 

14.    CraNGOK.      15.   POMTOPHILUS. 

Subdifoiiion  8.  External  antennae  inserted  below  the  in- 
ternal ooep;  interior  ones  with  two  sets  inserted  in  the 
same  horizontal  line.    Exterior  lamella  ot  the  tail  bipardte. 

16.  Atya.     17.  PxocxssA. 

Subdiviiion  S.  External  antennse  inserted  bdow  the  in* 
temal  ones ;  interior  ones  with  two  setae,  one  placed  above 
the  other.  (External  Umella  of  the  t«l  composed  of  but 
one  part). 

*  IfUenud  anlenncs  tnih  the  superior  seia  excavaitd  be- 
bw.    Claws  spinuhH. 

18,  Pavdalus.     19.  HtPPOtTTE.    90.  Alpheus. 

**  fntemal  antennae  widi  the  superior  seta  not  excavated. 
Ckwrt  simple. 

SI.   PxNiBVS. 

Subdioiskm  4.  External  antennae  inserted  below  the 
internal ;  interior  ones  with  three  setae.  Extemid  lamella 
of  the  tail  composed  of  but  one  part. 

flS.  Palaemov.    is.  Atranas. 

Division  IV.  External  ant^inae  inserted  below  the  in- 
ternal ones,  with  a  large  scale  at  their  base.    Legs  ^tcen. 

24,  Mysis. 
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c.  Tail  wUh  two  seUfy  one  on  each  side. 

S5.  NSBALIA.      26.   ZOXA*. 

Tribe  II.    Edbiophthalma. 

Eyes  sessile. 

,Dr  Leach  gives  the  following  dbtribution  of  the  ge- 
nera : 

Section  I. 

Boify  laterally  compressed.  Legs  Jburteen.  AtUemMt 
twoj  inserted  one  on  eaeh  side  of  the  Jroni  of  the  head* 
{Tail  furnished  zoith  styles)^ 

1.  Phronyma, 

Section  II. 

Body  laterally  compressed.  LegsfiurUeny  with  lamtK- 
Jbrm  cox€t.  Antenna Jimry  inserted  by  pairs.  (TaUfwr- 
nish^  with  styles). 

Division  I.  Antenns  four-jointed,  the  last  segment 
composed  of  many  little  joints ;  the  upper  ones  very  short 

2.  Talitrus.    8.  Orchestia. 

Diviaon  II.  Antennae  four-jcnnted,  the  last  joint  com- 
posed of  several  little  joints ;  upper  ones  rather  shortest. 

4.  Atylus. 

Division  III.  Antennas  three-jmnted,  the  last  one  com- 
posed of  several  Uttle  joints ;  upper  ones  longest 

5.  Dexamine.    6.  Leucothoe. 

Division  IV.  Antennae  four-jointed,  the  last  segment 
composed  of  several  little  joints,  upper  ones  longest. 

Subdivision  1.  Four  anterior  Ic^  monodactyle ;  second 
pair  with  a  much  dilated  compressed  hand. 

7.    MeLITA.      8.    MwERA. 

Subdivision  9,.  Two  anterior  pair  monodactyle  and 
alike. 


See  Dr  Leich*i  Description  of  the  Zoea  c/^mUa,  Tucut*i  Nar.  jx  414. 


ANNULOSA.  ff5S 

g.  Gammaeus.    10.  Amphithox.    11.  Phbrusa. 

Diyition  V.  Antenns  feur-joioted,  under  ones  longest, 
leg-shaped.     (Four  anterior  legs  monodactyle.) 

Subdivision  1.     Second  pair  of  1^  with  a  large  hpnd. 

12.  PoDOCBRUS.     IS.  Tassa. 

Subdmrion  2.  Second  pwr  of  legs  inth  a  moderate 
sized  hand. 

14.  CoaoPHiuM. 

Sbction  III. 
Body  depressed.    Ankfmajbur.    Legsfimrkm. 

A.  Tiul  wiihotU  appendices. 

Diviaon  1.     Body  with  all  the  a^ments  bearing  legs. 
ASubdivision  1,     Body  linear. 
•  1^ff.  PaoTo.     16.  Cavrrlla. 
Subdivision  2.     Body  broad. 

17.  Larukda. 

I^Tision  II.     Body  with  all  the  segments  not  bearing 
legs. 

18.  InoTEA.     19.  Stxnosoma. 

B.  Tail  on  each  side  with  one  or  two  appen^ces. 
Division  I.     Antennae  inserted  in  nearly  the  same  hori- 
zontal line. 

90.  Anthura. 

Division  11.     Antenme  inserted  in  pairs,  one  above  the 
other. 

Subdixnsion  I.     Tail  with  one  lameUa  on  each  side. 

21.    CAlfPECOPXA.      22.   NiBSA. 

SuU&oimon  II.     Tail  with  two  lamelbc  on  each  side. 

*  Superior  antenna  witfi  a  very  large  pedunde.    Claws 
bifid. 

2S.  Cymodice.     24.  Dvnamine.     25.  Spharoma. 

••  Superior  antenna?  with  a  very  large  peduncle.     Claw 
jangle. 

26.   /Eg A. 
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***  Suparbr  aat^uue  with  «  moderale  piduncfe 

S7.  EOBYDICB.      S8.   LlMKO&lA.      80.   CinfaTHOA. 

c.  Tail  iermitMed  wUh  two  sekt. 

80.   AFBBUDB9. 

IKrinon  I.     Interior  anteniue  distinct. 

Subdivision  1.  Styles  (^  the  tail  exserted.  Antcfior 
legs  monodactyle. 

SI.  Janiea.    S2.  AsBLtus. 

StibdMsiof^  3.  Styles  of  the  tail  not  cxserted.  Antf- 
rior  legs  simple. 

SS.  Ijbka. 

IKviaon  II.     Interior  antfnng  not  distinot. 

Subdivision  h  Styles  of  the  tail  double,  with  a  doable 
footstalk. 

84.  LiGiA. 

Subdivision  2.  Styles  of  the  tail  four,  the  latter  ooes 
Inarticulate. 

*  Body  not  capable  of  conir  acting  into  a  ML 

a.  Eaiemal  antennae  eight  Jointed. 
35.  Phijloscia.    86.  Omiscitb. 

b.  Eaiemal  antenna.  wUh  seven  joints, 

37.   PORCELLIO. 

**  Bodff  oontractUe  into  a  balk 
S3.  Armadillo  *. 

Section  9„^-^EnTomo8TRACA, 


Branchie  irregularly  placed  with  lespeet  toihe  legs,  and 

never  concealed  under  the  margin  of  the 


*  The  last  five  genera  being  terrestrial,  and  conscquenfljr  having 
nary  aerating  organs,  ought  not  to  be  inferted  among  the  Cnwtacea.  They 
should  probably  fonn  a  group  by  themselves,  in  connection  with  the  Njii*- 
poda. 
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The  fbUowing  is  the  arraBgemeiit  emfiojeA  by  Dr 
Lbach: 

Diviaon  I.   Body  covered  by  a  botuontal  shidd.   Eyes 
fl^ttile. 

Subdivision  I.    Shield  oompoeed  of  two  Asdnct  parts, 

1.   I«1MULU9. 

SMUviiionIL    Shi^d  compoaad  of  but  one  part 

♦  With  jaw8. 
SL  Afu8. 

^^  With  a  roatnMD,  but  no  jaws. 

a.  Anteniue  fo^r, 

S.   A&GULUS. 

b.  Antennae  two. 

4.   CscEops.     5.  Calious.     6.  Pandarui.     V.  An- 

THOSOKA. 

DiTitton  II.    Body  oofeted  by  a  Uvalve*Vidl.    Eyes 

SfMBBoUkm  1.    Head  poneeted* 

8.  Lyvcbus.    9.  Chtdorus.    10.  Daphmia. 

Suhdjmtim  S.    HbesA  ooDcoded. 

11.  Ctprxs.    19.  CrrBBaB« 

Dmsion  III.  Body  cowred  neither  by  a  bivalve  ahett 
or  ihitkL    Eye  one,  aenk. 

16.  CygiiOps.  14.  CALAKm.  15.  Poltphsmus  (Di* 
€kdtMum). 

DivoioD  lY.  Body  oovwred  by  neMier  a  bivalve  ibcil  or 
Aield.    Eyes  pedinaciihited. 

16.  BiAHcaiwPOAA.    (17.AateMiA.   18.  Evumbmb). 

There  are  two  tribes  of  animals  which  have  so  many  re- 
buions  to  the  Crustacea,  in  form  at  least,  and  partly  in 
structure,  that  wc  have  ventured  to  take  some  notice  of 
them  here. 
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The  first,  oonstitutiog  the  Epi»oariac£  Iumakk  \  em- 
tains  the  genera  Chondracanthus,  Lemaea,  and  Entomodii 
The  species  rande  in  the  g^ls,  and  difierent  parts  of.  the 
surface  of  fishes.  Some  spedes  seem  to  attach  tfaemsehes 
to  the  eyesy.as  appears  to  be  the  case. in  the  <xie  which  ad- 
heres to  the  Greenland  shark  -f*. 

The  second)  terme4  by  Dr  Leach  Podotomaia,  indudes 
the  genera  Pycncigonum,  Phoxichilus,  Nymphum,  and 
Amothea. 

Order  II.— Pulmonabt  ASKATma  obgavs. 

Section  1.— -^RjCHNioj. 
Head  destitute  of  antennae.    Eyes  simply 

1st  Tribe. 

Lungs  in  the  form  of  lateral  sacs. 

The  leg8)ire  always  twelve  in  numberi  two  pair  of  wUdb 
serve  as  auxiliary  maxillae,  and  the  remumng  four  pair 
execute  locomotion.  The  eyes  vary  from  six  to  eight,  and 
have  a  dorsa]  aspect 

A.  Palpi  bearing  the  male  organs  in  the  last  joinU  The 
palpi  themselves  are  of  a  moderate  aze^  and  do  not  termi- 
nate in  a  large  moveable  ckiw ;  neither  are  they  cfadife- 
rous.  The  second  pair  of  auxiliary  nuudllas  are  piooed  at 
the  extremity  of  the  termination  of  a  poison  duct  The 
abdomen  is  pedunculated,  and  without  rings,  and  the  puliiii>- 
Dary  sacs,  which  are  two  in  number,  are  seated  near  its  base. 
The  first  stomach  has  numerous  cceca,  and  the  second  is  sur- 
rounded by  the  liver.  The  pores  which  give  issue  to  the 
matter  with  which  the  threads  for  the  construction  of  the 
web  are  formed,  are  seated  at  the  anus.  These  threads 
they  can  eject  to  a  considerable  distance,  and  afterwards  em- 

•  Hist.  NaU  dcs  An.  sans  Vert.  voL  iii.  p.  225. 

t  ScoftE8BY*s  Arctic  Regions,  vol.  i.  p.  533.  tab.  xv.  fig.  5. 
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l^y  them  as  a  rope,  on  which  to  convey  themBelres  *.  The 
species  feed  on  flies,  and,  in  some  instances,  on  mineral  sub- 
stances. Mr  Holt  founds  that  the  Aranea  (Salticus) 
Mcenica  devoured  thesulphat  ci  xinc»«and  by  the  process  of 
digestion  deprived  it  in  part  ci  its  acid  j*.  The  sexual  or- 
gans of  the  male  are  double,  complicated  extomally,  and 
lodged  in  a  cavity  of  each  palpus.  Those  of  the  female  are 
[daced  on  the  belly  between  the  sUgmata. 

1.  Mandibles  wM^  their  hock$Jblded  traneversefy. 

This  includes  the  genus  Aranea  of  LiNMiCUs,  now  form- 
ed by  Walkknakb,  Latbeille,  and  others,  into  the  fol- 
lowing genera : 

(1.)  Segestria,  Dysdera,  Clotho,  Aranea,  Illistata, 
Drassus,  Clulnona,  Argyroneta.  (2.)  Scytodes,  Tberi- 
dium,  Episinus,  Pholcus.  (3.)  Linyphia,  Uloborus,  Te- 
tragnatha,  Epeira.  (4.)  Sparassus,  Selenops,  Thomisus. 
(5.)  Ctenus,  Spbasus,  DcJomcdis,  Lycosa.  (6.)  Eresus, 
Saldcus. 

SL  Mandibles  with  their  hooks  folded  ventrally.  This 
includes  the  following  genera :  Mygale,  Avicularia,  Aty- 
pus,  Eriodon. 

B.  Palpi  large,  unconneoted  with  the  sexual  organs, 
which  are  aoated  at  the  base  of  the  abdomen.  Anus  desti- 
tute of  sfnnners. 

1.  Abdomen  pedunctdaied.  Stigmata  two.  This  in- 
cludes the  genera  Th^yjrfionus  and  Phrynus. 

S.  Abdomen  eemle.  At  the  base,  behind  the  legs  where 
it  joins  the  thorax,  are  two  diverging  pectinated  scales,  and 
it  terminates  in  a  jointed  tail,  with  a  pcnson  sting.  The 
stigmata  are  eight  in  number.  This  includes  the  genera 
Scorpio  and  Buthus. 


•  Annals  of  PhiL  vol  ix.  p.  SOS.  f  lb.  vol.  zii.  454. 
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Sd  Tribe. 

Lungs  tracheal*    Eyes  two  ot'  ibur; 

ki  Thorak  and  abdomen  distinct  Eight  feet  Thtif 
are  three  genera*    Solpuga,  Chelifery  and  Obisimn. 

B.  Thorajc  and  abdomen  wiited. 
1.  ManSmUB  cUriincty  of  two  or  three  pieces,  the  last  of 
which  is  chelifeious. 

a.  Mandibles  prominent    Phalangium  and  Siridu 

b.  Mandibles  not  pronunrat.    IVoguIus. 

S.  MandibUs  either  in  onepiece^  or  in  thejbrm  of  m 
hausieUum. 

a.  L^  eight 

(1.)  Legs  formed  foi*  walking. 

(a.)  With  a  haustellumj  with  or  witbotit  palp.  Iio- 
des,  Argas  ^,  tlropodal,  Smaridia,  and  Bdella. 

(bb.)  Mandibles  distinct^  and  palpigerous. 

(a.)  Palpi  with  simple  eitremities.  Mandibles  cbeGfe- 
rous.    Acartis,  Cheyletus,  Gamasus,  and  Oribata. 

(b,)  Palpi  subcheliferous.  Mandibles  with  a  daw. 
Erythrsus  itnd  Trombidium. 

(S.)  Legs  fringed^  and  formed  for  swimming.  Hj- 
drachna,  Elais,  and  Limnochares. 

b.  L^  six.    Cans,  Leptus,  Atoma^  and  Ocypete. 


SECTION  II. 

Head  furnished  with  ant^mMe,  and  compomid  eyes. 
This  secUon  indcides  the  gioiips  termed  Insxcta  sod 
Myriapoda. 

I.— INSECTA.    Insects^ 

Feet  ux,  sopported  by  the  thorax. 
The  arrangement  of  insects  has  occupied  the  attention 
of  many  acute  and  accomplished  naturalists.'  As  yet,  how. 

*  A  ipedes  nearly  related  to  thii  genus,  fbond  'on  Falco  tinnuocnhu*  • 
giren  in  Plate  IV.  f.  7. 


IN8ECTA.  559 

ewtTf  a  coDsideraUe  iMiiiiHii  of  q>ini<m  prevaik^  as  to  the 
chaneten  whkli  tboald  be  employed  in  the  fignnatian  of 
the  ofders  aiid  other  suboidiiiate  divisiOBt. 

Suee  the  days  of  Swammxrdam ,  there  have  not  been 
wantiBg  natoraUitt  who  have  regarded  the  inedaiior{dK)tcs 
of  inaeets,  as  fiminhiiig  the  moet  suitable  diaracters  far 
prnnary  diTitions.   But,  instead  of  adopting  the  four  forma 
of  metamorphoses  of  that  anther,  they  have  divided  insects  x 
into  such  as  do  not  undergo  changes  of  form  in  the  durd 
or  pispa  state,  and  such  as  do  undeif^o  changes.     Thus 
WlLtouGBBY  (m  Maii  Historia  Insedormmj  p.  &)  divides 
httccts  into  mffwmft$^^m  and  fmrnfu^pufUfMy  terms  for  which- 
Dr  Leach  has  substituted  Ametabolia  and  Metabolia* 
Strong  ol^tiODs  may  be  urged  against  the  chMsificatioD  of 
iDwetsfiRxn  such  diaracters.    All  insects,  even  the  mfitm^m^ 
fMPfw,  undergo  dianges,  as  they  cast  their  skins  repeatedly, 
and  reach  maturity  by  degrees.     The  extent  of  difference 
between  tlie  forms  of  the  larva  and  knago  state  is  not  the 
same  in  the  genera  of  the  same  fiunily  or  order.     The  dif- 
ferences which  insects  exhibit  in  their  changes  are  merely 
in  d^;ree,  not  in  kind.     But  the  strongest  objection  to 
which  this  method  of  classification  is  liable,  arises  from  the 
drcumstance  of  employing  the  characters  furnished  by  the 
immature  state  of  insects,  in  order  to  classify  insects  in 
their  mature  state  when  these  characters  do  not  appear. 

LiNNJKTs,  to  whom  zoology  in  all  its  iHranches  was  great- 
ly indebted,  gave  to  insects  a  uniformity  of  nomendatunv 
and  a  methodical  arrangement,  greatly  superior  to  all  his 
predecessors.  His  primary  divisions  were  taken  from  cir- 
cumstances connected  with  the  condition  of  the  wii^. 
The  simpHcity  of  this  method,  and  the  obvioosness  of  the 
diaracters  which  have  been  employed,  have  secured  fbr 
dus  sjrstem  a  dedded  preference  among  the  entomologists  of 
Britain.     Perhaps  the  strongest  objection  which  can  be 
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urged  against  thb  method  is  its  limited  nature,  arising 
ftom  the  great  increase  of  species,  and  theconaequent  influx 
of  new  diaracters  calling  for  theformalion  of  additioDal  di- 
visions. 

Fabbicius  introduced  a  method  of  clasafying  ioiects, 
founded  cm  the  oifians  of  the  mouth,  which  has  met  with 
many  admirers.  >  These  insirumerUa  Maria  furnish  pov 
manent  and  definite  characters,  and  exiubit,  in  the  modifi- 
cations which  they  present,  marks  well  calculated  for  fix- 
ing the  limits  of  spedes  and  genera.  They  are,  however^ 
in  many  cases  minute ;  careful  dissecticm  is  requisite  tm 
thor  display;  and  not  unfrequently  the  aid  of  the  mi*/ 
croscope  is  necessary. 

These  oonedderations  have  induced  modem  entomologisfii 
to  combine  the  two  systems  of  LiNKiCus  and  Fabeicivs, 
and  to  add  that  of  Swammerdam.  The  characters  em- 
ployed by  LiKKJsus  occupy  the  first  rank,  because  thqr 
are  most  obvious  to  the  senses.  Those  of  Fabbicius  are 
resorted  to  in  cases  where  the  locomotive  organs  do  not  fur- 
nish marks  sufiiciently  characteristic. 

Insects  may  be  divided  into  two  classes,  according  as  the 
mouth  is  fitted  for  cutting  hard  substances,  or  sucking 
fluid  matter. 

I.— INSECTA  MANDIBULATA. 

This  class  is  usually  subdivided  into  the  seven  following 

Orders: 

Order  I. — Coleopteha. 

The  insects  of  this  order  have  their  integuments  of  a 
coriaceous  consistence,  approaching,  in  some  genera,  to  the 
hardness  of  shell.  The  wings  are  four  in  number.  The 
upper  part,  denominated  elytra^  are  of  the  same  texture 
with  the  skin.     They  are  convex  above,  concave  below. 
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and,  when  at  rest,  their  meaal  margins  join  by  a  siraigfat 
suture.  In  some  genera  the  elytre  are  inseparably  united 
at  their  suture,  and,  in  others,  the  elytrse  at  the  base  of  the 
suture  are  in  oontact,  or  lap  over  each  other,  while  at  the 
extremity  they  recede  from  each  other.  The  inferior  pair 
of  wings  are  membranaceous,  «ytrpngthfnH  hj  anairtimimring 
ribs,  and  when  at  rest  they  are  folded  obliquely  and  tranfr- 
▼ersely  and  omoealed  under  the  dytra.  When  the  insect 
is  about  to  fly,  the  dytra  are  raised,  and  remain  fixed,  wbSle 
the  under  wings  unfold  and  execute  their  motions.  In  some 
qpecies,  the  under  wings  are  imperfecdy  devekqped,  or  near- 
obliterated,  and  in  such  cases  the  dytra  are  cemented  at 
thesuture.  The  abdomen  consists  of  six  or  seven  rings,  more 
or  less  covered  by  the  elytra,  each  having  two  sigmata,  one 
OD  each  side.  The  antennae  exhibit  a  great  variety  of  ch»- 
racter  in  their  situaticm,  length,  form,  and  number  of  the 
joints.  The  eyes  are  compound,  and  two  in  number. 
Each  eye,  in  some,  is  divided  by  the  continuity  of  the  mar- 
pnal  band  of  the  head.  There  are  no  ocellL  Th^  inslru- 
menta  dbaria  are  formed  for  cutting  and  mastiqtting  solid 
substances.  The  food,  however,  which  is  consumed  by 
them,  diflTers  greatly,  aconding  to  the  species,  in  kind  and 
consistence,  so  that  all  the  parts  of  the  digestive  system  ex^ 
hibit  extensive  modifications  of  form.  All  the  species  are  ovi- 
parous.  The  larva  is  lengthened,  frequenUy  destitute  of 
antennae  and  eyes,  having  twdve  or  thirteen  rings,  a  scaly 
head,  with  the  parts  of  the  mouth  similar  to  the  perfect  in- 
sect It  has  usually  six  feet  After  continuing  months,  or 
even  years,  in  the  larva  state,  the  insect  changes  into  a  pupa 
obtccta,  through  the  skinof  which  the  diflferentmembers  may 
be  distinctly  perceived.  The  Coleoptera,  in  their  perfect 
state,  require  a  regular  supply  of  food,  and  live  toagreater 
age  than  other  insects.    They  are  very  numerous  in  species 

VOL.  II.  N  n 
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and  genera. .  Linnjeus  subdivided  Uiis  oxieni^ve  urder  io* 
to  thcee^ioupa^ according  as  th^  anterap^  vwre>clavale»'fi&- 
form^  oV'deUueou8v:rM..G£OEraA¥^teuipb3(edthe  ag^^ 
of  joints  in  the.  taruis  as^the- bwi&iof  lib  miUtiviflioiM. 
This  inediod,ll]bugHiitBei)arate»Alv£vy£Eswj|idturaliy.a9ft- 
Qected  genera,  and'ikJiaUe'.tO'iSaiiieiJexGeptiDiiSy;  atinevoi- 
thcle^  .so  simple  and  elisy-  of  applkation;  thai!  it .  hms  been 
universally  Mceived  throughout:'£iirap^ . 

I.  Gou&oPTBitA »pB:HTAMEftA.-*Under  .lUBheadanin- 
eluded  those  speciei^  which  >  have'ftve.  jointa  in  .eacb  tanoi 
The  genera-  which  they  form,  are  diMiibuied  by  XAVAfi 
4nto  three  Elections,  according  as  ^^  sMemisd^  a3»Jlijfi0^^^ 
inciuding'tbose  which  are  nHmilifot^m  and  setaceous,  ckMk 
or  lamelUae,  {Hiit,'  Nai*  de»  Jnitnmis-  muu  » V9rU6n$^ 
torn.  W.  p.  409*)  LATBEiLifi,  whose  industry  aiidadutenw 
have  contributed  greatly  to  extend  the  limits  of  ^ntoaiokigy, 
has  subdivided  them  in- the  following  manner.^  (RegneAm- 
mal,  par  M.  Guvier,  iii.  p.  178.) 

I.  Pbntamera  CARNivoaA. — The  distinguishing  chi- 
racter  of  the  insects  here  referred  to,  and  one  which  is  pe- 
culiar to  them,  is  the  possession  of  six  palpi,  in  place  of 
four,  the  ordinary  number,  two  of  these  attached  to  the  la- 
bium, and  two  to  each  maxilla.  The  maxilise  are  hooked, 
and  covered  on  the  inside  with  stiff  hmrs  or  spines  There 
are  two  stomachs.  Tlie  first  is  short  and  muscular;  the 
second  moix?  produced,  with  villous  walls.  The  hepatic 
vessels  are  four  in  number,  and  terminate  at  the  pylorm. 
The  antenna?  ate  filiform  or  setaceous.  The  thighs  of  the 
middle  and  liind  legs  furnished  with  large  trochantcn. 
They  are  carnivorous  both  in  their  larva  and  perfect  state 
In  the  former,  the  body -consists  of  twelve  rings;  the  head 
and  the  first  ring  scaly,  with  two  short  antennc. 

1.    Camivora   Terrestria. — The   feet  are  formed  for 
walking.     The  mandibula?  are  apparent,  the  body  is  ob- 
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long,  and  the  eyes  promtneDt.    The  intestine  terminates  in 
a  large  cloaca,  with  two  vesicles  secreting  an  acrid  humour. 
1.  Ciciwdgfacfa.— The  maxille  are  furnished  with!iin  ar- 
ticulated claw.    Mandibulae  pramiBcntv  •  straight, « and  -den- 
ticulated;  eyes  large  and  fuU;  labium  short ;  tfaetilnBP^ 
the  fore  kgd  destitute  ci£a.notch  on  the  inner  side.  -In  the 
gtncra  Mandoora,  Gidndela^  Megacephala,  and  Therntes, 
the  breadth  and  length  of  tbe  thorax  'are>neairly  -equal,  and 
all  the  joints  of  tbe  iarsus^am^Btirei'  •  •  In  the  genus  Colly. 
risof  Fabbicius,  changed' by  LAmsiiiLB  into  Colliuris, 
tht  thorax  h  narrow,  and  produced,  and  tbe  ptouh  joint  of 
^|ha  tarsus  is  bilobated. 
- «  1«  6*araMdtf.— «The  maxilke  destitute  of  the  articulated 
daw.     In  general,  the  head  is  narrower  than  the  thoraot, 
and  the  mandibuls  are  destitute  of:  teeth.     This  very  viii- 
merous  family  has  been  divided  by  Latreille  into  seven 
acctions. 

1.  The  external  maxillary  and  labial  palp,  with  the  last 
joint  equal  or  larger  than  the  preceding.  The  tibiae*  of  thi 
finrelegs  have  a  deep  notch  on  the  inner  side ;  elytrk  trun- 
cated or  obtuse ;  laUutfn  entire  and  avaiy  or  nearly  square ; 
the  head  contracted  behind,  and,  with  the  thorax,  is 
narrower  than  the  abdomen ;  the  thorax  is  heart-shaped 
and  truncated  behind,  and  its  length  never  exceeds,  but 
frequently  falls  short  of,  its  breadth.  The  section  includes 
the  fdlowing  genera:  Anthia,  Graphipterus,  Bmchinus, 
and  Lebia.  This  last  genus  has  been  subdivided  into  the 
fUlowing  genera  by  Bokelli,  viz.  Hellus,  Cymindus, 
Lamprias,  Dromius,  and  Demetrias. 

2.  The  genera  of  this  section  exhibit  the  same  form  of 
palpi  and  elytra.  The  head  is  deeply  divided  from  the 
thorax,  to  which  it  is  joined  by  a  socket ;  the  labium  is 
f^imisbed  on  each  side  with  a  lobe ;  the  thorax  is  length- 
ctied ;  the  penultimate  joint  of  the  tarsi  frequently  bilobate. 

N  n  2 
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The  genara  are,  Zephium,  Galerita^  Drypta,  Agra,  aad 
Odacantha. 

8.  The  palpi  and  tibiae  present  the  same  diaracten  at  tke 
[Hreoeding.  The  elytra  are  not  truncated;  theautnreaf 
the  mentum  obsolete.    This  includes  the  genua  Sii^oaa. 

4.  The  genera  of  this  section  differ  fiom  the  preceding 
ones,  in  the  tibiae'  bong  denticulated  externally.  Tk 
second  and  third  joints  of  the  antennae  are  nearly  equal  $ai 
monilifonn ;  the  elytra  are  entire,  and  the  mentum  artiea> 
lated.     This  includes  the  genera  Scarites  and  Clivina. 

5.  The  elytra  are  entire ;  the  mmtum  articulated;  d^ 
terior  tibiae  entire  ext^nally,  with  short  terminal  tpm^X 
lalnum  pointed  in  the  middle,  with  lateral  lobes.    Tli]ss» 
tion  contains  the  genera  Ozena,  Morio,  Aristus^  Haipihi^ 
Feronia,  Licinus,  Badister,  and  Panagieua. 

6.  The  elytra  are  entire^  and  the  anterior  tibke  nrj 
slightly,  or  not  at  aU  notched ;  labium  pointed.  TUs  m^ 
eludes  Cydirus,  Pamborus,  Calosoma,  Carabus,  Ndria, 
Omophron,  Pogonophcmis,  Loricera,  and  Elaphrua 

7.  In  this  last  section,  two  at  least  of  the  exterior  jtifi 
are  pointed  at  the  extremity.  The  anterior  tibiae  are 
notched.     Bembidion,  Trechus,  and  Apolomua 

8.  Camivora  Aquaiica.'^The  feet  of  the  insects  ho? 
referred  to  are  formed  for  swimming.  The  mid  and  hind 
legs  are  compressed  ox  ciliated ;  the  mandibules  are  ooa- 
cealed ;  the  terminal  hook  of  the  maxillae  bent  fitxD  the 
base ;  the  thorax  is  broad.  They  live  in  the  water  both  m 
the  larva  and  imago  state.  The  larvae  are  long  and  oar- 
row,  with  twelve  rings ;  the  head  large,  with  strong,  book- 
ed mandibulae,  pierced  at  the  apex.  The  body  has  mi 
feet. 

1.  Dytidda.  The  antennae  are  filiform,  and  Icmger  thao 
the  head.  In  the  males  of  many  species,  the  three  fint 
jcnnts  of  the  tarsi  of  the  mid  and  fore  legs  are  dilatedj  and 
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fanuahed  with  complicated  suckers.  In  a  few  genera,  the 
Uurai  of  the  mid  and  fore  1^  have  only  four  jcnnts,  as 
Hyphydrus  and  Hydroporus ;  in  the  others,  the  tarsi  are 
entire,  as  Halijdus,  Pelolnus,  Noterus,  Laooophilas,  Cdym- 
beCes,  Hydaticus,  AdUus,  and  Dytiscus. 

5L  GKyrirwititf.— The  antennae  are  here  davate,  with  a  sub- 
aWary  ciliated  one  at  the  base  of  each ;  each  eye  divided 
intD  two  by  the  marginal  band  of  the  heed.  Th^re  is  only 
one  genus  b^onging  to  this  fiunily,  Grjrrinus. 

II.  Pbvtamxra  MicmoPTBEA ^The  insects  of  this  dU 

vUon  ooimtituted  the  genus  SUphylinuB  m  the  Linhkah 
ajjfatem.  They  are  characterised  by  their  filiform  or  moni- 
Kferm  antennae,  sometimes  thickemng  a  little  towards  the 
end.  The  body  is  narrow,  and  the  elytra  scarcely  readi 
to  half  the  length  of  the  abdomen.  The  coxae  of  the  fore 
and  mid  legs  are  remarkably  large.  Two  bags  are  protru- 
ed  at  pleasure  ftom  the  anus.  Thespedes  run  and  fly  rea* 
dily.  When  pursued,  thqr  elevate  thdr  head  and  abdo- 
men, and  assume  a  very  threatening  attitude.  They  fire- 
qoent  moist  jdaces,  in  the  ndghbourhood  of  putrid  animal 
or  vegetable  substances.  A  few  are  found  in  flowers,  in 
pursuit  ^of  minute  insects.  Their  first  stomach  is  very 
abort,  and  without  fokis ;  the  second  is  long  and  villous, 
with  a  short  intestine.  The  species  are  very  numerous, 
and  have  been  divided  into  many  genera,  which  admit  of 
the  fidlowing  distribution : 

1.  Head  exposed,  and  separated  from  the  thorax  by  an  ob- 
vious mark.  Among  the  insects  of  this  group  there  are  some 
which  have  the  labrum  deeply  divided  into  two  lobes.  The 
Siaph^nida  are  distinguidied  by  thdr  filiform  palpi,  and 
eonast  of  the  following  genera :  Staphylinus,  Pinophilus, 
and  Lathrobium.  The  Oxyporida  have  the  four  palpi,  or  at 
least  the  labial  ones,  terminated  by  an  enlarged  joint,  as  in 
Oxyporus  and  Astraphaeus.     In  other  genera,  the  labrum 
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is,^ptire.  In  tbc<  Poedenda^,  tbefmaxiU^  palpi  are  neaily 
the  length  of  the  head,  as  in  Peaderus,  EYcestfaetus,  and 
Stenus., ;  in  the  OiLyteUdse,  iii^:ii^uaiUur]r  pfjpi  afte  gmtlj 
shorter  than  the  bead,  and  the  ant^ne.apQ .inserted  in  front 
of  the  eye,  as  in  Oxytelus,  :Siagoniuni,.Omal]uiD,  Piestei^ 
ProtcinuQ  and  Lestevfi,  The  Aleocharide  differ  from  the 
preceding  family  in  the  antennae  being  inscarted  betweea 
the  eye8>  as  in  Aleoqhara. 

2.  Head  sunk.ifi  the  thorax  as  far.  as  the  eyes.  In  the 
Lomechuffldasy  the  tihw  are  entiije^  as  in  Lomechusa.  Id 
Tadiinida?,  the  tibiae  arc  spinous,  as  in  Tachinns  and  lit 
chyporus. 

III.  P£NTAMSRA  SERaicoRNUA. — Thc  elytra  cover  the 
abdomen;  the  antennae- ore  .usually  filiform,  or  slightly 
davate;  and,  in  thc  .males  particularly,  serrated,  pectinate 
cd  or  plumose*  In  some  of  the  genera,  the  thoracic  ster- 
num is  advanced  in  front, :  under  the  head,  and  likewise 
produced  behind.  This  cliaracter  is  exhibited  in  those 
which  have  the  mandibles  notched  or.  bifid  at  their  extre- 
mity, as  thc  Elateridee,  a  numerous  family,  in  which  the 
natural  genera  have  not  yet  been  established ;  and,  in  those 
whi/ch  have  entire  mandibles,  as  Buprestidae,  having  ^li- 
form  palpi,  and  containing  the  genera  Buprestis,  Tracys, 
and  Aphanisticus :  and  tlie  Melasidae,  in  which  the  palpi 
have  an  enlarged  terminal  joint,  as  Melasis  and  Cerophy- 
turn. 

In  those  liaving  the  thoracic  sternum  destitute  of  thc  sin- 
gular character  exlubitcd  by  tlie  preceding  families,  then* 
are  several  genera  in  which  the  mandibles  are  forked  at  the 
a|x?x,  or  furnished  witli  a  tooth  beneath.  In  some,  the 
Ijody  and  elytra  arc  soft,  and  the  head  furnislicd  with  a 
neck,  as  the  Lymoxylonidae,  in  which  the  elytra  do  not 
embrace  thc  alxlonien,  as  Lymoxyion,  Uylcc&tiis,  Atrar- 
t(N:iTUs,  and  Cu]k\s;  and,  in  Ma^shgoida.*,  in  which  thc  ab- 
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domen  is  cpibraeed.  by  the  eLy tra,  tts  in  Mastigus  And  Scy d^^ 
mamn.  In  odiecs,.  the  ^eck  is  conGeelBcf,  as  in  Malachiu- 
sidles  'which  exhibit,  as  a  peculiar :  character,  four  TMcles 
dhrided  into  lobes,'  under  the  thorax  and  the  base  of  the 
ididboien,  which  can  be  withdrawn  or  exerted  and  inflated 
«t  pleasure.  TheMdyridse  have  the  palpi  filiform,  as  Me- 
13ms,' Dasytes,  and'Drihis;  while  in  Clerusida^,  the  palpi 
art  securiform  as  Clerus,  Tillus,  and  Enoplium. 

In  those  families  where  the  Ixxly  and  elytra  are  firm  and 
crustaoeous,  the  Ptinusklse  have  the  head  and  thorax  nar- 
tower  than  the  abdomen,  with  the  antenna:  about  the  length 
of  the  body  as  Ptinus  and  Gibbium  ;  and  the  Anobiume* 
diR,  having  the 'thorax  of  the  9isc  of  tlie  abdomen,  and  the 
antennae  much  shorter  than  the  Ixxiy,  as  Anobium,  Ptile- 
TIU8,  and  Dorcatoma. 

There  are  several  genera  which  agree  with  some  of  the 
preceding  in  the  softness  of  their  bodies,  but  having  man- 
dibles entire  at  the  apex.  In  some  of  these,  the  palpi 
are  filiform,  as  in  the  Cebrionidse,  which  have  tarsal  joints 
entire,  as  Cebrio  and  Hammonia ;  and  in  Scirteeida?^  which 
have  the  pcnuhimate  joint  of  the  tarsus  bifid,  ns  Scirtes, 
£lodes,  Rhipioera,  and  DascilluK  In  others,  the  palpi, 
especially  the  maxillary  ones,  become  thicker  towards  tho 
extremities.  In  the  Lampyrids?  the  antennic  arc  approxi- 
mate at  the  l)flse,  and  the  maxillary  are  longer  tlian  the 
labial  palpi,  as  in  I^ampynis,  Lycus,  niul  Omalisus.  In 
the  Telophoridnp,  the  antcnnw  at  the  base  are  remote,  and 
the  labial  and  maxillary  palpi  are  nearly  of  equal  length, 
as  in  Teleplioriis  and  Malthiniif^. 

IV.  Pkntamera  Ci.AvirouviA.— The  antenna'  are 
here  ohviotisly  cliih-RhQ|KHl,  {teHoliated  or  solid,  gcncially 
ox|M)scd  at  the  ImNe,  and  l()n<]^er  than  the  maxillary  |Htlpi 
In  a  few  p»nera,  lonnin*^  the  family  Dryopfiid.iv  the  fiist 
nnd  second  jcMnts  of  the  antenme  are  enlarg(»d.  and  tlie  rv 
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mainder  form  a  cliib  nearly  solid,  so  that  tliey  iqppear  three 
jointed;  as  Diyops,  Hydera^and  Heterooenia    In  tber^ 
maintfig  families,  the  antennas  incieaae  move  gradually  fi« 
the  bese^  and  the  dub  oonasts  of  several  joints*     In  sone 
of  these,  the  pectoral  sternum  is  produced  under  the  heid 
towards  the  mouth.     In  the  HisteridiBy  the  mandiUes  are 
prominent,  and  the  antennae  genticulated,  aa  Hiater,  Ab> 
raeus,  Onthophilus,  Dendnqihilus,  and  Platyaoma.     In  tki 
Byrrhidae,  the  antennae  are  strai^t,  as  Bynrfaus,  TlnoBCu^ 
Anthrenus,  Chelonarium,  Nosodendroo,  Elmis^  Macrnqp* 
chus,  Greoressus,  and  MeffitamtL    In  other  geoe^^  tht 
pectoral  sternum  is  abbreviated  in  the  usual  form^  as  tht 
Dermestidae,  which  have  the  mandibles  short,  thidc,  and 
straight  at  the  extremity,  as  Dermestes  and  Attagenus.  b 
the  remaining  families,  the  mandibles  are  lengtbenedy  cob* 
pressed,  and  hooked  at  thdr  extremity.    The  NitiduHdr, 
Iiave  the  mandibles  notched,  bifid,  or  furnished  with  a  toodi 
at  their  extremity,  as  Niddula,  Biturus,  Cateretes,  Micro- 
paplus,   Thymalus,  Colobicus,  Engis,  Ips,  SdyhidiHOi, 
Scaphisoma,  and  Choleva.     The  Silphidae  have  the  extre> 
mities  of  the  mandibles  entire,  as  Silpha  and  Necro|Jiorus. 
The  insects  of  this  family  are  reputed  to  feed  on  carrion, 
and  to  dig  under  dead  mice  and  moles,  and  bury  them,  io 
order  to  feast  upon  them  more  securely.     These  statements 
are  without  foundation.     These  insects  feed  on  maggots, 
and  their  pupae ;  and,  in  penetrating  the  ground  in  search 
of  the  last  of  these,  they  loosen  the  soil  so  much,  that  the 
dead  animal  anks  under  the  surface,  by  his  own  wd^t,  or, 
if  light,  is  elevated  on  a  hillock. 

V.  Pentameba  Palpicornua. — The  maxillary  palpi 
nearly  equal  to,  or  surpasang  the  clavated  antennae  in  lengdi. 
These  last  are  inserted  in  a  pit  beneath  a  singular  pn>« 
duction  of  the  anterior  mar^n  of  the  head.  In  the  Hy- 
drophilidae,  the  first  jmnt  of  the  tarsus  is  abbreviated,  and 
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the  legs  are  flattened,  and  formed  for  swunming,  as  Hydm> 
pUlus,  Spercheufl,  Elopbonis,  and  Hydrsena.  In  the 
SpheridiadaS)  the  five  joints  of  the  tarsus  axe  distinct,  as  in 
Spberidium  and  Cercyon. 

VI.  PEirTAMBmA  LAMXLLicoRNUA.^The  insects  of  this 
diTision  are  readily  reoogni  by  thdr  club-shaped  an- 
ttmm,  the  extremity  of  whii  i  is  divided  mto  lamime,  ca- 
paUe  of  receding  or  approaching  at  pleasure.  The  Lu- 
canidfle  diifer  from  all  the  re  ct  this  tribe  in  the  laminae 
cf  the  club  of  the  antennae,  being  placed  (not  as  in  the 
oAer  firaiilies,  approximating  at  the  base,  and  opening  and 
ahutting  like  the  leaves  of  a  bo  but)  like  the  teeth  of  a 
conib,  perpendicular  to  the  u  as  Lucanus,  Sinodendron, 
Eaalus,  Lamprina,  Platycen  and  Passalus.  In  the  Co- 
pndmj  the  membranaceous  mination  of  the  maxillae  is 
la^ge  and  transvarse;  the  tennae  have  eight  or  nine 
jamta ;  the  labrum  is  conceal  by  the  semicireular  margin 
of  the  head ;  the  mandibles  are  soft ;  and  the  last  jcunt  of 
tbe  labial  palpi  comparatively  small,  as  Cqpris,  Aleuchus, 
ttad  Aphodius.  The  Greotrupdae  have  the  terminal  jdnt 
^if  the  labial  palpi  as  large  as  the  preoeditig  one ;  the  an- 
temue  have  eleven  joints,  and  the  mandibles  are  homy,  as 
Geotrupes,  Lethrus,  and  Typhaeus*  In  the  Scarabeidae 
die  antennae  have  nine  joints.  The  laUum  is  concealed  by 
die  mentum,  as  Scarabeus,  Trox,  Egialia,  Oryctes,  Hexo- 
don,  and  Rutella.  The  Mekikmthadae  have  the  mandi- 
blea  greatly  concealed  by  the  head  and  the  maxillae,  as 
Mdokmtha  and  Anoplognathus.  In  the  Glaphyridae  the 
labium  is  advanced  and  divided  into  three  lobes,  as  Gliqphy- 
msy  Amphicoma,  and  Anisonix.  The  Trichiadae  have 
membranaceous  mandibles,  as  Trichius,  Goliathus,  Ce- 
tonia,  and  Crematoschalus. 

II.  CoLXOPTEEA  Hbteeombea. — The  insecte  belongs 
iog  to  this  great  subcUviaion  have  the  tarsi  of  the  fore  and 
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mid  I^  iiiniished  with  five  joints,  as  in  the  preceding,  bn 
the  tarsi  of  the  hind  legs  have  only  four  j<Hnt&  In  a  ftv 
genera,  as  Rhinoroacer,  Rhinosimus,  and  Stenostoma,  oai- 
stituting  the  family  RhinomaceridsB,  the  front  of  the  bed 
is  advanced  into  a  snout,  on  which  are  seated  the  antcmK. 
In  the  remaining  genera,  the  front  exhilnts  the  tisual  d» 
racters.  In  some,  the  head  is  triangular,  or  heait-sbufied, 
and  is  furnished  with  a  neck,  and  the  maxiUae  have  no  cor- 
neous tooth  on  their  inner  edge.  Among  these  there  m 
some  which  have  the  claws  simple,  as  the  PyrodiroidBf 
with  bilobatc  tarsi,  including  the  genera  Pyrochroa,  lb* 
toxus,  Scraptia,  and  Dcndrocera ;  in  the  Mordelladc,  ii 
which  the  tarsi  of  the  hind  legs  at  least  are  ample,  ire  in- 
cluded the  Mordella,  Rhipiphorus,  Anapsis,  Horeo,  mi 
Apalus.  Among  others,  the  claws  are  double,  or  detph 
divided.  In  the  genus  Tetraonix,  the  penultimate  jomt  of 
the  tarsi  is  bilobate,  in  the  others  entire.  In  the  Myb- 
bridae.  the  antenna?  are  thickened  at  the  extremirv,  as  in 
Mylabris,  Hycleus,  Cerocoma,  while  in  the  Cantharidr. 
the  antenna?  are  of  equal  thickness  throughout,  or  rather 
taper  towards  the  point,  as  Cantharis,  Meloe,  Zonites,  and 
Onas. 

Among  those  genera  which  have  the  head  oval  and  des- 
titute of  a  neck,  there  are  some  which  have  the  maxilbr 
furnished  with  a  corneous  t(X)th  on  the  inner  side.  The 
elytra,  in  some,  arc  free,  and  cover  membnuiaceous  wings  >" 
the  Tenebroionda?,  including  Tenebrio,  Opatrum,  Cryf- 
ticus,  Sarrotrium,  and  Toxicum.  In  many  other  gencn 
the  elytra  are  united,  and  the  membranaceous  uings  w 
nearly  obliterated.  Some  of  these  have  the  maxillary  pal- 
pi filiform,  with  the  last  joint  nearly  cylindrical.  Tk' 
ErodiiisicUi'  have  the  maxilla*  covered  with  the  rocntum. 
as  Erodius  ami  rinielia.  In  the  S€*aurusida\  thelia>c"f 
the  jaw^  arc  oxposctl,  as  Scaurus,  Tagenia,  Scpidiun,  Mi*- 
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lurm,  Tcntyria,  Hegeater,  Eurychora,  and  Akis  Others 
hove  die  extremity  of  the  fnaxillary  palpi  enlarged,  or  secu- 
ri-form.  In  the  Abidabji,  the  baae  of  the  maxiUae  is  con- 
cealed  by  a  large  inentuni,.as  Asida  and  Chiroscelis.  In  the 
Blapadae,  the  base  of  the  max  ills  is  exposed,  as  in  Blaps, 
Miaolampus,  and  Pedinus. 

The  genera,  in  which  the  maxillsB  are  destitute  of  a  cor- 
neous tooth  on   the  inner  side,  are   likewise  numerous. 
Many  of  these  have  the  antennas  cylindrical,  or  slightly 
tapering.     The  Mclandriadie  have  the  penultimate  joint  of 
all  the  tarsi  bilolwtc,  as  Mclandria,  I^agria,  Calopiis,  Nf>- 
thus,  Odemcra,  Stenostonia,  and  Rynomacer.      In  the  IIc- 
kipsidn!,  the  joints  of  the  tarsi,  at  least  those  of  the  hind 
legs,  are  entire,  as  Hclops,  Serropalpus,  Hallomenus,  Py. 
tho,  Nilio,  and  Cistela.     Others  have  the  antenna  more  or 
lesa  club-shaped,  and  generally  perfoliatcd.     The  Heleadie, 
including  the  genera  Helea  and  Cossyphus,  have  the  head 
concealed,  or  received  into  a  notch  in  the  front  of  the  tiKK 
rax.     The  remaining  families  have  the  head  exposed  and 
projecting.     In  the  Diaperida^,  the  insertion  of  the  anten- 
nae iscx)ncealod  by  the  Intcml  margin  of  the  hencK  ns  in  Dia^. 
peris,  Ilyixiphleus,  Trachyscclis,  Kiedona,  C'mxlnlon,  and 
£pitargus.     In  the  I^icNk^sidir,  the  insertion  of  the  anten- 
na* is  exposed,  as  in  Liciodes,  Tetrutoma,  Kustnipluis,  and 
Ordiesia. 

III.  CoLEoi'TKRA  Tetramkra.— Tile  tarsjtl  joints  of  nil 
the  feet  are  f%)ur  in  number.  They  ai'c  phytivoroiis  and 
live  chiefly  in  wcmkI  or  on  flowers.  In  one  extensive  gnnip, 
the  head  is  produced  in  fn>nt«  in  the  form  of  n  snout. 
Among  these  there  ore  two  gencm,  Bnichns  and  Anthri- 
bus  in  whidi  the  snout  is  short,  and  tho  Inhruni  and  {lalpi 
distinct.  In  the  remaining  generu  the  »noiit  is  long,  and 
tlic  iabruni  and  ])alpi  ohscun*.  In  the  Currniionida*,  in- 
eluding  the  ^onora  Cnreulio,  Khyrchaunis.  i*i<inus  Calan* 
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dra,  and  Rhina,  the  antennae  are  distinctly  genicolatel 
The  Brentuffldie  have  antenna  destitute  of  the  knee,  m 
Brentus,  Orchestes,  Rhamphus,  Bradiyoerua^  Cylas,  Af»b 
derus,  Attelabus,  and  Apion.  In  another  group,  effuUf 
numerous,  the  forehead  is  of  the  usual  aze.  Among  them, 
there  are  some  which  have  eleven  joints  in  the  anteone^ 
and  the  third  joint  of  the  tarsi  Inlobate.  The  antennse,  ii 
somei  terminate  in  a  perfoliate  dub,  as  the  EroCyluadc^ 
including  Ero^lus,  Triplax,  Lanugiia,  and  PhalacnuL  la 
oth^v,  the  antennae  are  filifcxrm.  In  the  Ceramfaiddfl^  ik 
laUum  is  dilated  and  heart-shaped  at  the  extremity,  ii^ 
eluding  the  genera  Cenunlnx,  Prioniis,  Callidium,  Necjdfr 
lis,  Saperda,  Lamia,  Stencorus,  Leptura,  together  wiA 
Spondylis  and  Parandra.  In  the  Chrysomelimdse,  the  tt- 
tennae  are  shorter  than  in  the  preceding  family,  and  the  Im 
bium  is  plain.  It  includes  the  following  genera,  (3ujBuae> 
la,  Cassida^  Cryptocephalus,  Clythra,  Craleruca,  Allies, 
Hispa,  Crioceris,  Donacia,  and  Sagra. 

In  those  which  have  not  eleven  jcnnts  in  the  antennc, 
and  the  third  tarsal  jdnts  bilobate  at  the  same  time,  there 
are  some  which  have  the  third  tarsal  joints  entire.  The 
Mycetophagidae  have  eleven  joints  in  the  antennae,  as  M]F- 
cetophagus,  Uleiota,  Cucujus,  Agathidium,  ZylopUii, 
Meryx,  and  Trogosdta.  In  the  Bostridiidae,  the  jomts  of 
the  antenna?  do  not  exceed  ten,  as  Bostrichus,  Cerykait 
Nemosoma,  Cis,  Cerapterus,  and  Pausus.  The  Scolytoa- 
dae  have  the  penuldmate  tarsal  joint  bilobate,  as  Scoiytai 
and  PhlcHotribus. 

IV.  CoLXOFTiRA  Trimeba.— The  tarn  in  this  diviwi 
are  all  three- jointed.  The  antennae  are  clavate  InAe 
Coocinellidae,  the  antennae  are  shorter  than  the  thorax,  as 
Coocinella  and  Chilooorus.  In  Endomychidae,  the  aiilai> 
nae  are  longer  than  the  thorax,  as  in  Endomychus,  Lyeo> 
perdina,  Dascarus,  and  Eumorphus. 
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V.  CoLEOPTXiA  DiMxmA.— The  ta       }  f 

three  in  number.     The  gene      lit      to  it 

only  to  twoy  as  Ckviger  and  1       ph        The  lat     ^  h< 
ewer  J  has  been  leoently  oonst  t  a  family,  1 

dmf  including  Psdaphus,  £u  Bythenus,  Arc 

gus,  Tydbus,  and  Bijuds. 

Order  II.— Dermaptera. 

In  this  order,  the  elytra  are  short  and  coriaceous,  with  a 
ttaig^t  suture.  The  wings  are  membranaceous,  with 
loBgitudinal  ribs,  connected  in  the  margin  by  a  transverse 
ose;  they  are  folded  when  at  rest  longitudinally  and  trans- 
wsely.  The  mandibles  are  bidentate.  The  maxillae  have 
m  scaly  cylindrical  appendix  or  galea.  There  are  no  pylo- 
jrie  oeca.  The  tarsal  joints  are  three  in  number.  The 
ttetamorphosis  is  semioomplete.  This  class  compre- 
hends the  fdlowing  genera:  Forficula,  Labia,  and  Labi^ 
dura. 

Order  III. — Orthoptkra. 

The  dytra,  in  the  insects  of  this  order,       ^  c  » 

and  at  thor  inner  margin  overlap  each  otl         The 
wii^  are  membranaceous,  and  have  ni         i      loii|     !• 
final  ribs  crossed  alternate  y  at  right  ; 
tmnsverse  ones,  so  that  their  retici  » or  lit 

usually  arranged  like  bricks      ail;  i 

are  folded  longitudinally,  i       u  1  G      The 

IMBts  of  the  mouth  are  amilar  to  the  c  with  the 

tiVlttinn  of  the  galea  protecting  the       xi  the  a 

SImi  alimentary  canal  is  fw  i 

OKopt  and  a  muscular  stomal  i,  ar      1  with  cor        i 
The  pyloric  cowa  receive  the  b       y  vi  of  which 

Kkffwise  terminate  in  the  to       ne.    The  lar^      exhibit  a 
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pupa  semicompleta.     The  insects  in  all  the  stages  of  life 
live  on  the  land.  >   .    .^f.-r    ,i  '         ■ 

Ammig  the  Ortho|)(tera^  there  are  several  genera  with 
their  wings,' when  atrest,  vodif^like.  .These  have  eitiMr 
the  tara  with  four  joints,''  as  iJie-Ldcuatacbe;  or  the  Uni 
have  only  three  joints,  as  the  AdMadae^  includfaig' the  ge- 
nera Achcta,  Truxalis,  Ziphiccra,  Acrydium,  and  Pneu- 
mora. 

In  the  remaining  g^iera,  the  wings  are  hmzootaL 
Among  these  the  Gryllidft,  inchiding.'.  Gryllus^  ^Tiidae^ 
Ins,  and  Gryllotalpa,  •hatj^  the  body  not  flattened,  nortk 
ffldes  truncated,  but  the  abdomen  is  fumiBhed  with  ^pfH^ 
dages.  In  the  genus  Blatta,  the  abdomen  is  depreMd, 
and  the  sides  truncated,  with  abdominal  appendages.  Hk 
remaining  genera,  with  hoHzontal  wings  are 'destitute  of 
the  abdominal  appendages.  ^  These-  are  •  the  Maatidae,  •- 
eluding  Mantis,  Empusa,  Phasma,  and  Spectrum. 

Order  IV. — Neuroptera. 

The  wings  in  this  order  are  generally  four  in  number, 
wholly  membranaceous,  transparent,  and  greatly  reticalated 
by  the  anastomosing  ribs.  The  under  whigs^  are  either  ki- 
ger  or  longer  than  the  upper  ones.  Tb^  labrum^  maodi- 
bulse,  niaxillfl?,  and  labium,  are  of  the  ordiaary  size,  sod 
formed  for  cutting.  There  are  two  large  eyes,  and  two  or 
three  ocelli.  The  segments  of  the  thorax  are  united,  mf- 
port  the  six  legs,  and  are  distinct  from  the  abdomen. 

In  some  of  the  families,  the  antennae  are  about  dr 
length  of  the  head,  subulate,  and  consist  of  from  three  to 
seven  joints,  the  last  of  which  is  setaceous.  Among  thoR 
the  Libelluladee,  including  Libellula,  Aeshna,  and  Agiioo, 
have  three  tarsal  joints,  the  mandibular  and  maxi^^se  coiw- 
ous,  and  the  terminal  ring  of  the  abdomen,  ftuvished  with 
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liooks  or  t«calcs.  In  tliv  Ephemeradse,  the  mandibles  are 
obscure,  Uie  tarsal  joints  four  in  number,  and  the  tenmnal 
riug  of  the  al)domcn  iumished  with  sets,  as  in  Ephemera, 
Baetis,  and  Clocon. 

In  other  families,  the  antennas  are  much  longer  than  the 
head,  and  consist  of  sixteen  joints  and  upwards.  Among 
these  the  Panor))adae,  including  Panorpa,  Ncmoptera,  Bit- 
tooes,  and  Boreus,  have  the  front  producetl  into  a  snout. 
The  remaining  families  have  the  front  short.  In  the  Myr- 
nielioncda*  the  antennae  arc  clavate,  and  the  palpi  ax  in 
number,  as  Mynnelion  and  Ascalapus.  The  two  remain- 
ing fam'dics  have  filiform  antennae.  The  Termesido?  have 
from  two  to  three  tarsal  joints,  as  Termes  and  Psocus. 
Tile  llemerobiada'  have  four  or  five  tarsal  jcnnts,  as  He- 
nierobius,  Kaphidia,  Mantispa,  Scalis,  Corydalis,  Chaulio- 
des,  and  Osmylus.  The  Perladae,  including  Perla  and 
Nemoura,  have  the  infeiior  wings  folded  longitudinally. 

Order  V,— Triciiopteka. 

The  wings  of  the  trichopterous  insects  are  four  in  num- 
ber, and  membranaceous.  The  upper  ones  are  usually  of 
a  darker  colour  and  firmer  consistence  than  the  lower  ones 
The  ribS)  which  ore  usually  hairy,  are  disposed  lonfptudi- 
nally,  and  when  they  do  anastomose,  the  intervening  spa- 
oes  are  lengthened.  The  lower  wings  fold  longitudinal- 
ly.  The  mouth  has  a  distinct  lal>rum ;  the  maxillary 
palpi  have  five  joints.  The  labial  {lalpi  have  only  three 
joints,  the  last  of  which  is  a  little  enlarged.  The  maxille 
and  lalnum  are  united,  but  do  not  form  a  sucker.  There 
are  two  large  compound  eyes,  and  two  ocelli.  The  lega 
are  spinous,  and  the  tarsal  joints  five  in  number.  The 
larva?  live  in  the  water  in  tubular  dwellings,  which  they 
construct,  and  move  alMiut  with,  open  at  both  ends,  and 
consisting  of  bits  of  stick,  sand,  or  shells.     Hence  tht'V  are 
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usually  termed  case- worms.  Tbey  change  into  a  pupa  ia- 
oompleta  in  the  tube,  which  they  inhaUted  when  lame^ 
and,  when  ready  for  exclusion,  by  means  of  the  sheathed 
antennae  and  fore  and  mid  legs,  they  crawl  out  of  the  water, 
throw  off  the  covering,  and  become  inhalntants  of  the  had. 
Dr  Lkach  has  subdivided  this  class  into  two  familiea 
The  Leptoceridse  have  the  antennae  much  longer  than  die 
whole  body,  as  Leptoceru^  and  Odontocerus.  The  Fhij- 
ganidas  have  the  antennee  only  the  length  of  the  body,  ii 
Phryganea  and  Limnephilus. 

Order  VI.— Hymenoptera. 

The  wings  are  four  in  number,  membranaceous,  and  di- 
vided into  large  unequal  meshes  by  the  anastomoong  ril» 
The  under  wings  are  the  smallest  The  organs  cf  the 
mouth  are  adi^pted  both  for  cutting  and  sucking.  For  the 
former  operation  the  laln*um  and  mandibulae  are  suflBdentlf 
strong ;  while  the  maxillae  are,  together  with  the  labiiiB, 
more  or  less  produced,  and  by  their  union,  form  a  sucker. 
They  have  two  labial  and  two  maxillary  palpL  The  eyes 
are  large,  and  the  ocelli  three  in  number.  The  females  are 
armed  with  a  sting  or  piercer.  Many  of  the  vpedes  live  in 
sodety,  ^nd  exhibit,  in  the  magnitude  and  regularity  cf 
their  operations,  the  most  striking  displays  of  die  attnhutei 
of  the  social  instinct.  The  insects  of  thb  order  admit  of  a 
division  into  two  orders. 

I.  Hymenoptera  Tebebrantia. — The  females  of  tUi 
order  are  furnished  with  a  produced  ovipositor,  frequrDtly 
of  sufficient  strength  to  pierce  solid  bodies  that  the  egp 
may  be  depodted.  Among  these,  there  are  two  families  in 
which  the  piercer  is  tubular,  and  does  not  oonsiit  of  sepa- 
rate valves.  The  Chrysidae  have  the  piercer  formed  of  the 
last  rings  of  the  body,  retractile,  and  fumislied  with  a 
small  sting,  as  Chrysis,   Pamopes,  and  Cleptes.     In  the 
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OxjTuridae,  the  piercer  is  protuberant,  without  a  sting,  as 
Oxyunis  and  Dr]mus.  In  the  remaining  families  the  pier- 
cer consists  of  several  valves.  In  some  of  these  the  abdo- 
men u  united  to  the  thorax  by  a  small  portion  ct  its  trans- 
verse diameter.  Among  these  there  are  some  which  have 
all  the  wings  with  ribs.  The  Ichneumonidtt  have  upwards 
of  twenty  joints  in  the  antennae,  as  in  the  foUowing  genera, 
Ichneumon,  Zorides,  Crypturus,  Agathis,  Sigalphus,  and 
Alysia.  In  the  Evaniadae,  including  Evania  and  Foenus, 
file  joints  of  the  antennie  do  not  exceed  fifteen  in  number. 
In  others,  the  under- wings  are  destitute  of  ribs.  The  Cy- 
nipsadae  hare  the  antennie  broken,  with  from  six  to  twelve 
joints,  as  Cynips,  Leucopses,  Chalcis,  and  Cjrnipsillum. 
The  Diplolepidae  have  the  antennae  straight,  with  from 
eleven  to  sixteen  joints,  as  Diplolepis  and  Eucharis. 

The  remaining  families  have  the  abd<imen  united  to  the 
thorax  by  the  whole  of  its  transverse  diameter.  In  the  Si- 
rexidK  the  piercer  conssts  only  of  three  valves,  the  lateral 
ones  serving  as  sheaths,  as  Sirex  and  Oryssus.  In  the  Ten- 
thredadae,  including  Tenthredo,  Cimbex,  Hylotoma,  XU 
phedria,  and  Pamphillius,  the  piercer  conusts  of  four 
valves,  the  internal  pair  serrated. 

II.  Htmenoptera  AcoLEATA.^In  this  order  are  in* 
dtided  sudi  as  have  no  ovipositor  or  piercer.  The  abdo» 
men  in  the  females,  however,  is  usually  furnished  with  a 
iting,  and  poison-bags.  The  antennie  have  thirteen  joints 
in  the  male,  and  twelve  in  the  female.  These  may  be 
again  reduced  into  two  divisions.  In  the  first,  the  feet  are 
not  formed  for  collecting  pollen,  and  the  first  tarsal  joints 
are  cylindrical.  Among  these  there  are  two  families,  in 
which  the  ocelli  are  indistinct,  and  the  neuters  or  females 
are  apterous.  The  Fonnicad«,  including  Formica,  Poly- 
ergus,  Poneru,   Mymiica,    Att«,   and  Crj'ptocerus,   have 
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males,  female^  and  neutera^  the  last  of  which  are  aptenxM. 
Thoy  live  in^  scxnetiesw  The  Mutilladie  have  no  ntoteiB, 
and  the  females  are  apterous  as  Mutilla^  Dcuylua,  and  La> 
bidus^  They  are  solitary.  The  others  have  the  oodfi  ib^ 
tinot,  and  are  all  furnished  with  wings.  Among  theae  thev 
are-sonie  fiEmnilies  in  which  the  wings  are  alvaya  expanded 
In  the  Sooiiad«,  the  first  segment  of  the  thmsx  is  hrge^ 
and  extends  above  to  the  base  of  the  upper  wings,  as  in 
Soelia^  T^hia,  Sapyga,  Thymus,  and  Pampiliu.  In'dle 
SpliexadK^  the  first  s^ment  of  the  thmnax  is  namNr  aad 
distant  above  from  the  base  of  the  upper  wings,  asi  ia 
Sphex,  BetniyeXy  Larra,  Crabro,  and  Philanthas*  TImk 
are  other  fiunilies  in  whieb  the  upper  wings  ScAd  Uingitndi> 
naily.  In  the  Masaridse,  the  mandibles  are  nanow»  Thar 
are  only  males  and  females,  which  are  soUUufjr^  as  Msai 
ris,  Synagris,  Eumenes,  and  Zethus.  In  the  Vespads, 
which  ave  social,  as  Vespa  and  Pblistes,  there  are  maks, 
fbmales,  and  neuters ;  and  tne  mandibles  are  large. 

In  nearly  all  the  remaining  genera,  the  hind  Iqp  me 
made  for  carrying  pollen,  having  the  first  tarsal  jdint  co- 
krged  and  compressed.  Among  these  are  some  in  whkb 
the  tongue,  or  intermediate  process  of  the  labium,  is  m 
loDg  or  longer  than  its  sheath^  and  deflected  when  at  rest. 
In  the  Apidae,  which  are  social,  there  are  males^  femalo, 
and  neuters,  as  Apis,  Melepona,^  Bombus,  Eugloasa,  Euce^ 
ra,  and  Anthophora.  While  agreeing  with  the  preceding 
in  many  parUculars,  the  following  genera  are  destitute  sf 
the  expanded  tarsal  jomt,  for  carrying  pollen,  SystropliB, 
Panurgus,  Zylocopa,  Ceratina,  M^achile,  Phileremoi^ 
and  Nomada.  Others  have  the  tongue  shorter  than  the 
dieath,  as  the  Andrenadai,  including  Andrena,  Halectitf. 
and  CoUetus. 


1N«PXTA.  479 


StEBP6ITBRA. 


This  class  was  instituted  by  Mr  Kirby,  one  of  the  most 
acute  and  intelligent  observers  among  the  English  entomo- 
legists.  The  elytra  (i(  such  they  can  lie  called)  are  cori- 
aceous, and  arise,  not  from  the  upper  side  of  the  breast, 
but  from  the  base  of  the  coxae  of  the  anterior  pair  of 
\egBj  consequently  they  are  remote  from  each  other.  They 
first  recede  from  die  body,  then  approach,  and  last- 
ly recede  again,  exhibitmg  a  tortuous  course.  They  do 
not  cover  the  wings.  These  last  are  firmly  membranaceoui, 
and- their  ribs  are  simple,  diverging  from  the  base,  and  Md^  - 
ing  longitudinally  like  a  fan.  The  parts  of  the  mduth  are' ' 
obscure,  apparently  oonrisdng  of  two  minute,  two-jointed 
palpi  and  two  maxiHa?,  thus  intimating  that  the  imago  coo- 
aumes  but  little  food,  and  is  short  lived.  Eadi  of  the 
antenme  arises  from  a  common  jointed  base,  and  after- 
wonSi'diVides.  The  eyes  are  pedunculated,  two  in  number, 
and  compound,  with  elevated  septa,  dividing  the  hexagonal 
lenses;  the  terminal  segment  of  the  abdomen  ends  in  a  H^- 
fleeted  process.  The  larva  inhabits  hymenopterous  insects, 
in  which  it  changes  into  a  pupa  ooarctata  with  the  bead' 
exserted. 

Tins  order  contains  only  two  genera,  Stylops  and  Zenoa. 
In  the  former,  the  upper  branches  of  the  antenne  arli 
jointed,  in  the  latter  they  are  mmple.  The  Stylops  meliita 
and  tenuicomis  are  natives  of  Britun. 

Sfince  the  institution  of  this  class,  doubts  have  been  en- 
tertained as  to  the  propriety  of  denominadng  the  twisted 
processes  which  arise  from  the  sides  of  the  thorax*  dytnL 
Latbxille  and  Lamabk,  without  indicating  miadLidiio^ 
tance  to  incrcaac  the  synonimes  of  the  science,  or  debcacy 
towards  the  naturalist  who  first  instituted  the  class,  have 
suppressed  the  term  Strepsiptera,  the  former  subbtituting 

oo2 
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that  of  Rhipiptera,  the  latter,  with  more  classical  propriety, 
Rhipidoptera  (from  ^iirti)y  in  reference  to  the  fanshaped 
wings. 

II.  INSECTA  HAUSTELLATA. 

This  class  includes  three  Orders. 

Order  I. — Hemiptera. 

The  insects  of  this  order  exhibit  oonaderable  differenoet 
with  regard  to  their  wings.  In  some,  the  upper  wings  are 
true  elytra,  crustaceous  or  coriaceous,  with  membraDaoeoiv 
extremities  overlapping  each  other ;  while,  in  others,  the 
upper  wings  are  whoUy  membranaceous.  In  some  of  the 
genera  the  males  only  are  winged,  or  they  are  all  apterous. 
They  agree,  however,  in  the  characters  exhibited  by  tbe 
parts  of  the  mouth.  These  are  formed  for  sucking.  Tlie 
labium  is  produced,  with  a  canal  on  its  upper  surface,. and 
consists  of  several  joints.  The  mandibulse  and  maxill«  ap* 
pear  like  four  hairs,  which,  by  their  union,  form  the  haui- 
tellum.  The  labrum  is  more  or  less  produced  as  a  covering 
to  the  base  of  these  organs.  The  palpi  are  nearly  obliter- 
ated. The  metamorphosis  is  here  semicomplete.  This 
class  is  divided  into  two  orders,  which,  in  the  opinion 
of  some  naturalists,  ought  to  be  elevated  to  the  rank  of 
classes. 

I.  Hemiptera  Heteroptera. — These  have  the  elytn 
crustaceous  at  the  base,  and  the  extremities  folding  over 
each  other,  and  membranaceous.  The  rostrum  is  attacb- 
ed  to  the  front  of  the  head.  Tbe  first  segment  of  the  tho- 
rax larger  than  the  second ;  ocelli,  two.  The  Heteropten 
admit  of  subdivision  into  the  teriiestrial  and  aquatic. 

The  terrestrial  heteroptera  have  two  ocelli,  the  antfn- 
turn  exposed,  longer  than  the  head,  and  inserted  between 
the  eyes  near  the  inner  margin.     Some  of  these  have  the 
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labium  of  four  joints,  and  the  labrum  long,  subulate,  and 
striated  above.  Among  these  the  Pentatomad«  have  five- 
jointed  antennse,'a8  Pentatoma,  Cydnus,  Tetyra,  and  Elia. 
The  Coreid«  have  only  four  joints  in  the  antenn«,  as  Co* 
reus,  Berytus,  Lygsus,  Capsus,  Miris,  and  Mydocha.  In 
another  group,  the  laUum  consists  of  only  three  joints, 
sheatlung  the  labrum  which,  is  diort  In  the  ReduviadsB^ 
the  rostrum  is  curved,  as  Reduvius  and  Plocaria ;  while  in 
Ctmidds  it  is  straight,  as  in  Cimex,  Tingis,  Aradus«  and 
Phyaiata.  In  a  third  group  the  labium  oonmsts  of  two  or 
three  joints,  and  does  not  embrtce  the  labrum,  astheAcan- 
thidv,  induding  Uie  Acanthia  and  Gkdgulus. 

The  aquatic  heteroptera  live  in  or  upon  the  water.  They 
are  destitute  of  ocelli.  In  the  Hydrometrids,  includii^ 
Hydrometra,  Velia,  and  Grerris,  the  antenna  are  long,  and 
inaerted  between  the  eyes.  In  the  rerauning  families,  the 
antenn«  are  short,  and  inserted  under  the  eyes,  and  are 
iborter  than  the  head.  In  the  Nepad«,  the  tarm  of  the 
fisre-legs  are  indistinct,  as  Naucoris,  Nepa,  and  Banatra. 
In  the  Notonectadse,  the  anterior  tara  are  distinct,  as  in 
Notonecta,  Plea,  Sigara,  and  Corixa. 

II.  Hemiptera  HoMorrsEA.— In  the  insects  of  this  di- 
vinon,  the  rostrum  seems  to  originate  from  the  chin.  The 
seeood  segment  of  the  thorax  is  as  long  as  the  first  There 
are  two  or  three  ooellL  The  Cicadiadae  have  three  joints  in 
the  tarn,  the  antennse  oonnst  of  ax  jcnnts,  and  there  are 
thiee  ocelli,  as  Cicada.  The  Fulgorad«  have  three  tarsal 
joints,  and  only  three  joints  to  the  antenme,  and  two  oodfi, 
aa  Fulgora,  Plata,  Issus,  Tettigometra,  and  Ddphaz. 
The  Ceroopidse  differ  from  the  preceding  in  the  antennsB 
being  imerted  between  the  eyes«  as  Ceroopis,  Etabon,  Le. 
dra,  Membracis,  and  Tettigoma.  The  Aphiadss  hava  two 
joints  in  the  tarsi,  as  Aphis,  Psylla,  Thrips,  and  AIeyrodes« 
The  Cocdda^  have  only  one  tarsal  joint,  as  Coccus. 


S82  PHILOSOPHY  OF  ZOOl.OGV. 

Order  II. — Lepidoptera. 

..  Thin  .extensive  and  ^beautiful  order  inclndet  the  bntler- 
flies  and  moths.  The  wings  are  four  in  number,  membra- 
naceous  in  texture,  irregulauly  oibbed,  and  covered  frith 
poloured  scales,  in  the  form  of  a  farinaceous  .poiP<der.  Tbe 
^ts  of  the  mouth  are  formed.for  suction.  There  are  only 
vestiges  of  the  labrum  atad  mandibulie.  The  nundUs  are 
fxrodttced,  with  a  groove  on  tlie  inner  edge.  When  uniled, 
as  they  are  naturally,  they  form  a  tubular  probosn 
through  which  the  «nimal  obtains  ita  food.  TbemaxiOarf 
palpi  are  inserted  upai  the  base  externally,  and  an  m- 
nute.  The  laUum  is  shert  and  without  jcnnta,  and  sup- 
ports two  obvious  palpi  with  three  joints.  These  are  two 
oampound  eyes,  and  in  some  species  two  ocelli.  The  an- 
ienms  consist  of  many  joints,  and  are  usually  much  kngsr 
than  the  head.  The  segments  of  the  thorax  are  uiuted. 
The  tarsal  joints  are  six  in  number.  The  larvie  have  n 
feet  with  claws,  and  from  four  to  ten  othars  on  the  posterior 
portion  of  the  body,  which  they  use  as  suckers.  They  are 
changed  into  a  pupa  obtecta.  The  genera  are  now  divided 
into  three  orders,  corresponding  with  Uie  Linnbav  genen 
Papilio,  Sphinx,  and  Phaliena. 

I.  LKPiDOPTEaA  DiUBNA.«^The  upper  wings  at  letst, 
in  all  the  species,  are  vertical  in  a  state  of  rest,  and  the  low- 
er ones  are  destitute  of  hooks.  The  antennse  are  davated, 
or  filiform,  with  hooked  extremities.  Among  these,  the 
Papilionidee  have  the  hinder  tibice  furnished  with  two  spinesi 
situate  at  the  tarsal  end,  as  in  Papilio,  Pamassius,  Thais, 
Pieris,  Polyomatus,  Heliconius,  Danaus,  Cethosia,  Lib?- 
thea,  and  Nyi^phalis.  The  Hesperiadss,  including  He^ 
ria  and  Urania,  have  four  spines  to  the  hinder  tibift,  iwo 
in  the  middle  and  two  at  the  tarsal  cxt  remit v,  as  in  the  fr> 
gaining  lepidoptera. 
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II.  LspiDOFTSBA  Crepuscularia.— The  wings  are 
horizontal  in  repose,  and  the  under  ones  are  funushed  with 
a  spine  under  the  base  at  the  external  margin,  which  enters 
a  hook  on  the  lower  side  of  the  upper  wings,  as  in  the  foL 
krmng  division.  'The  antenna  are  prismatic  and  taa£(omL 
The  Glauoopidse  have  the  antenne  btpectiaated  in  the  male 
at  least,  as  Glaucopis,  Stygia,  and  Procris.  The  aatemi^ 
in  the  remaining  genera,  are  simple  in  both  sexes.  The 
Zygenad«  have  the  patpi  slender  and  hairy,  as  Zygehk, 
fieaia,  and  Macroglossum.  The  Sphbgidse  hanre  laifge 
aoaly  palpi*  m  Sphinx,  Smcrinthus,  and  Castinea. 

III.  LspioorrsRA  Nocturna.— T^e  insects  indodad 
under  this  division  have  setaceous  antemMS,  diminishing  in 
thickness  from  the  base  to  the  point.  Among  these,  tbene 
are  several  fiunities,  in  which  the  wings,  when  at  Mst,  fold 
iMmdthebody.  The  Pterophorid«  have  the  margins  of  twa 
<af  die  wings,  at  least,  divided  into  processes  at  each  rib,  as 
Pterophorus  and  Omeodes.  The  other  fainiKpa  of  this  dw 
▼iabn  have  the  four  wings  entire.  The  Tinnead«  have 
only  two  palpi  apparent,  as  Tinea,  Yponomeuta,  Oeoo^ 
phora,  Lithosia,  and  AdeUu  In  the  Alucitada,  there  are 
Ibor  palpi  apparent,  as  Ahicita,  Crambiis,  and  Galleria. 
Other  families  have  the  wings  at  'rest,  Jying  vpoo  ihe  body 
without  inclosing  it,  and  by  their  union  form  a  ie^gihened 
triangle.  The  Aglossadse  have  four  apparaot  fmlpi*  M 
Agkissa  and  Botys.  The  PyraKdsB  have  only  two  appa- 
rent palpi,  as  PyraKs,  Hermenia,  and  Platyperix.  In  the 
chand  division,  the  wings  do  not  rest  u|ion  the  body  so  as  to 
Sana  a  triangle.  This  extensive  family  includes  thefoUow- 
ing  genera,  Phaliena,  Campeea,  Noctua,  Coiiimorpha,  Bonw 
bjTX,  Furcula,  Hefnalus,  and  Cossus* 

M.  Saviony  has  observed,  that,  in  those  cases  where  the 
xillary  palpi  have  only  (wo  joints,  the  prohoedft  is  naked 
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or  pubescent;  and  when  they  consist  of  three  jomts,  the 
proboscb  is  always  scaly. 

Order  III. — ^Diptera. 

The  diptera  have  only  two  wings;  and,  in  a  few  inste- 
oesy  none.  Many  species  are  furnished  with  kaUeru^  mi 
aquamulv.  The  mouth  is  fmmed  for  suction.  For  tbii 
purpose,  the  labrum  is  more  or  less  produced  as  a  oover. 
The  mandibul»  are  obliterated,  or  in  the  form  ct  thmdi. 
The  maxillae  are  produced  into  threads^  and  by  their  umb 
in  company  with  the  mandibuls,  form  the  9y]pbaiL  The 
labium  is  either  double  or  single,  and  forms  a  abeatb  des- 
titute of  joints,  for  the  reception  of  the  syphoD.  In  sone 
cases,  there  are  two  maxillary  and  two  laUal  palpL  The 
larvae  are  destitute  of  feet,  and  pass  into  jM^ue  obedm^  or  a^ 
ardaUt.  In  this  numerous  division,  the  labium,  or  dieilh, 
is  univalve,  in  others  it  is  bivalve.  We  shall  now  advert 
to  the  first  of  these. 

Among  those  with  a  univalvular  sheath  to  the  probotdf, 
there  are  some  in  which  this  sucking  organ  is  entirely  with- 
drawn, when  not  in  use.     ^me  of  these  have  the  sucker 
consisting  of  only  the  produced  maxillae.     The  MuscMbr 
have  the  eyes  sessile,  as  Musca,  Tephritis,  Myoda,  Macro- 
cera,  Scenopinus.     The  Achiasidae  have  the  eyes  peduncu- 
lated, as  Achias,  Diopsis.     The  genus  Oestrus,  or  Gad- 
fly, agrees  with  the  muscadae  in  habit,  but  the  parts  of  the 
mouth  are  imperfect.     Others  have  the  sucker  of  four  fila- 
ments, formed  fh>m  the  mandibulae  and  maxillae.     In  the 
Syrphadae,  the  front  is  produced  like  a  beak,  as  Syrphua, 
Psarus,  Chrysotoxum,  Cerea,  and  Bhingia.     In  the  Apb- 
ritidae,  the  front  is  abbreviated,  as  Aphritis  and  Milesia. 
In  the  remaining  genera  of  this  group,  the  last  jo'mt  of  the 
antennae  is  not  simple,  as  in  the  preceding  families,  but  an- 
nulated,  and  destitute  of  the  lateral  hair  which  they  pos- 


INSECT  A.  585 

These  are  termed  Stratioinydae,  and  include  the  ge- 
nera Stratioinys,  Oxycera,  and  Nemotelus. 

In  the  remaining  families,  with  a  univalvular  sheath, 
the  proboscis  is  always  more  or  less  protuberant  Among 
these,  there  are  some  which  resemble  the  preceding  fami- 
Kea,  in  having  only  three  jcrnits  in  the  antenns^.  The  Co- 
aopsids  have  the  sheath  bent,  and  the  sucker,  with  two 
filaments,  as  Conops,  Zodion,  Homoxis,  Bucentes,  and 
Myopa.  The  Bombylids^  have  the  sucker  composed  of 
firam  four  to  six  filaments,  and  the  sheath  is  destitute  of 
Ittge  lips,  as  Bombylus,  Ploas,  Mithrax,  Nemestrina,  Pa- 
Qopa,  Cjrrcus,  Acrooera,  Astomdia ;  together  with  Empi^ 
Aaltis,  and  Dioctria.  The  Tafaanids  have  the  sheath  fur- 
nished with  large  lips,  and  the  third  joint  €i  the  anteoMs 
distinctly  annulated ;  as  in  Tabanus,  Pangonia,  and  Cfl&- 
nomya ;  together  wiUi  Pachystoma,  Rhagis,  Dolediopus, 
and  Mjrdas.  Others  have  six  joints  or  more  in  the  an- 
lennae.  Among  these  the  Bibionid«  have  rooniKform  or 
perfoliated  joints,  about  the  length  of  the  head,  as  Bibio^ 
Scathopsis,  and  Simulium.  The  Tipuladft  have  filiform  or 
setaceous  antennse,  as  Tipula,  Cetenophora,  Trichooera, 
Psychoda,  Tanypus,  Limonia,  Hexatoma,  and  Culex,  all 
of  which  are  destitute  of  ocelli ;  together  with  Asindulum, 
Ceroplatus,  Myoetophila,  and  Rhyphus,  which  are  fiir* 
flusbed  with  ooelK. 

In  the  remaining  genera  of  this  class,  the  sheath  of  the 
•ocker  is  bivalve.  The  Hypobosckbe  have  the  head  distinct- 
ly divided  from  the  thorax,  as  in  Hippobosca,  Feronia,  Or. 
nithomyia,  Craterina,  Oxypterum,  and  Mefephagus.  In 
the  gienus  Nycteribia,  the  head  is  united  with  the  thorax. 

Order  IV.— Aptera. 

Into  this  class  we  have  placed  tribes  of  insects  which 
diflfer  greatly  from  each  other  in  the  organs  of  digestioo ; 
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but  'which  do  not  agiBe  with  any  of  the  praoeding  cbuML 
They  possess  one  oonunon  character  in  wanting  wii^  m 
all  the  stages  ^f  their  existence.  They  may  be  divided  in- 
to three  orders,  which  by  some  are  elevated  to  a  prinuBj 
rank. 

I.  Aftbaa  SucToaiA.— The  head,  thorax,  and  ahda- 
men  intimately  united.  The  mouth  consists  of  two  simpk 
processes,  the  lowest  of  which  is  longest,  and  receiveB  the 
superior-one  in  a  cavity  in  its  upper  side.  On  each  side  ii 
a  process  of  four  joints  covering  the  others.  These 
to  form  a  proboscis,  whidi  rests  upon  the  stemum. 
the  simjde  processes  to  be  considered  as  die  iafamos  and  is- 
bium,  and  the  articulated  boeral  ones  as  palpi,  the  raaadL^ 
bulss  and  maxilla  being  absent  ?  The  fmtennie  oonsist  of 
four  joints.  This  order  contains  at  present  only  one  geoosi 
Pulex  or  Flea.  There  are  several  species.  The  P.  inv 
tans  is  every  where  common,  and  the  P.  fasciatus  of  Bosc 
may  be  met  with  on  moles  and  mice. 

II.  Apteba  Trysakuba.'— -The  head  in  this  and  the 
Cbllowing  order  is  obvioudy  separated  from  the  thorax  bj 
a  contraction  or  neck.  The  last  segment  of  the  body  is 
furnished  with  long  filaments.  In  die  Lepismada  the  m^ 
tse  of  the  tail  are  continually  extended  in  the  directioD  of 
the  body  as  Lepisma  and  Forbicina.  In  the  Podurads, 
the  setae,  when  at  rest,  are  folded  under  the  body,  as  Po» 
dura  and  Smynthurus. 

III.  Aptbba  Pakasita.— <The  tail  in  this  order  if 
simple,  or  destitute  of  the  filaments  which  disdnguish  tke 
preceding.  The  Nirmidse,  including  numerous  spraes  cf 
lice  vFhich  infest  birds,  and  included  in  the  genera  Nirmus* 


*  See  Rgwrm  of  three  upeekB  found  on  Uie  Aneer  vfthnpfmy  Mi  Uan- 
arjr  ISIS,  Plete  iv.  f.  6.  a.  b,  c. 
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and  F«dkulus  uf  authorsi  bave  the  mouth  furpinbed  .with 
two  teeU).  The  P^d]culid«  have  a  tubular  .fMroboam,  Md 
include  the  genera  Pedicului,  Pbthiriuti  and  H^pmalD- 
.pious. 

II— MYRIAPODA 

Feet  numerous,  supported  by  theabdomeo. 

The  aniroak  of  this  group  are  lengthened.  Thehaadand 
Uiorax  are  united,  and  the  six  thoracic  legs  cone^ioiiding 
with  -those  in  die  iiisecta»  are  :OQQTerted  into  auxiliary  iaa&- 
ilhr.  The  abdomen  is  divided  inio  numerous  styniinlij 
aadi  bearii^  a  pair  «f  Itgk  Thejr  have  eompoiind  ajei* 
mod  DO  simple  ones. 

Order  I.«»Cuilognatha. 


Aotennse  seven  jointed.    J>egs  short,  bodj  crust aceous. 
The  fcdlowing  genera  beloog  tothisoidcr:  Gloneris, 
Julus,  Craspedosoma,  Pdydesmus,  and  PoUyxenus. 

Order  II.-— Syngnatha. 

Anlennse  i^  fourteen  joints  at  least,  legs  long.  In  some 
of  the  genera  the  tamts  of  tbe  second  pair  'of  auxiliary 
maxilUe  are  pierced  by  the  aperture  of  a  poison-duct. 

This  order  includes  the  fidloving  genera :  Scotopendra, 
testigem^  Lithobius,  Cryptops,  and  Geophilus. 

The  captmre  of  the  artieolated  annnlosa  is  aooomphshed 
vithithehand,  with  fixceps,  or  gauxcneCs,  according  to  the 
■atureof  the  species.  Careoug^t  to  be  taken  to  preserve  as 
€nlsfy.as  poswble  dl  the  limbs,  aniennse,  and  down  upon 
the  body.  They  should  then  be  placed  in  sepamte  boxes, 
or  tnuisfixed  with  a  pin,  through  tlie  thf)nix  or  sde,  ac- 
omlsog  to  cimimstances,  and  fixed  in  a  box,  %(ith  the  bot- 
tom hned  with  cork.     Butterflies^  when  fixed  in  tki?  state, 
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by  the  motion  of  their  wings  greatly  injure  their  beauty  kj 
rubbing  off  the  fine  coloured  scales  with  which  they  are  av 
vered.  It  is  convenient,  therefore,  to  kill  them  by  ooa- 
pressing  their  ndes,  or  fixing  them  with  the  pin  throng 
the  thorax  laterally.  Some,  after  killing  them  by  oaa- 
pression,  carry  them  home  in  the  leaves  of  a  book,  h 
many  cases  the  killing  of  the  animal  is  a  moce  diflkuh  tmk 
than  its  capture.  Some  suffer  them  to  writhe  on  the  pit 
until  they  die  from  pain  or  hunger.  Others  shorten  their 
sufferings  by  suffocating  thera  with  the  fumes  of  boniiig 
brimstone,  or  by  passing  a  red  hdt  needle,  or  one  dipped  is 
aquafortis,  through  their  bodies,  while  a  few  atlen^  to  Ul 
them  by  putting  oil  of  turpentine  or  tobnooo  in  tiidr 
mouths.  Fumigation,  however,  is  the  most  ezpediticnf 
method.  When  this  is  inconvenient,  they  may  be  put  iiMo 
a  small  tin  box,  which  must  be  immersed  half  its  dqilh  is 
boiling  water  :  the  heat  communicated  to  the  box  wiD 
speedily  kiU  them. 

When  the  animal  is  dead,  it  is  then  to  be  «^  in  a  natu- 
ral position,  in  reference  to  its  wings,  legs,  and  antennv, 
these  organs  being  kept  in  their  proper  place  by  pins  stixk 
in  the  cork  below,  or  by  slips  of  card  fixed  down  with  pinf. 
When  dry  it  is  fit  to  be  added  to  the  oollectioD. 

The  manne  crustaoea  must  be  steeped  in  water  before 
being  dried.  The  larger  kinds  must  be  embowelled,  and  i 
little  preserving  powder  introduced. 

In  order  to  exhibit  the  history  of  an  insect,  it  is  oeoet- 
sary  to  preserve  it  in  the  egg,  larva,  and  pupa  state,  « 
well  as  the  imago.  The  eggs  and  pupa  are  easily  preserved 
by  drying,  but  many  of  the  fleshy  larvse  require,  previoo 
to  being  dried,  to  be  embowelled,  and  the  cavity  distended 
with  air,  cotton,  or  sand.  When  perfect  insects  are  obtaiB- 
ed  in  a  dry  state,  without  having  been  set,  their  (fiftr- 
ent  members  may  be  readily  relaxed  for  that  purpose,  hj 
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pladng  them  on  a  piece  of  cork,  floating  oo  water  in  a  ba- 
siii,  the  mouth  of  which  ia  covered  lightly  with  a  damp 
doth.  In  a  few  hours  the  joints  will  become  sufficiently 
supple. 

The  entomological  collection  is  kept  in  drawers  of  hard 
wood,  with  moveable  glass  covers.  The  bottom  of  each 
drawer  is  covered  with  cork  or  wax,  for  the  reception  of  the 
pins  supporting  the  animal  It  is  washed  over  with  arsenic, 
or  oorrosive  sublimate,  and  covered  with  white  paper  glued 
to  it  The  insects  are  distributed  in  rows,  with  their 
names  marked  on  the  paper  below,  or  with  a  number  re- 
Cerring  to  a  catalogue.  The  collection  must  be  frequently 
inflected,  to  see  if  any  insea  depredators  have  got  admift- 
skm.  These  must  be  carefully  removed,  and  their  eggs 
destroyed,  by  baking  the  specimens  to  which  they  have 
been  attached,  in  the  sun,  or  before  the  fire.  If  they  need 
washing,  it  may  be  done  with  a  hair  pencil,  dipped  in  reo- 
tified  spirit  of  wine. 

Subdivision  II.-^Avnulose  Animals  destitute  of  ar- 
ticulated LIMBS  FOR  locomotion. 

The  methodical  distribution  of  this  great  branch  of  an- 
nulose  animals,  presents  a  considerable  degree  of  difficulty. 
The  species,  in  general,  are  small  in  sise,  and  the  dissec- 
tions of  the  organs  must  be  conducted  under  the  guidance 
of  the  microscope.  The  vessels  are  often  too  thin  in  the 
cxMts  to  suffer  the  injection  of  ccJoured  fluids,  or  even  infla- 
tion with  air.  The  characters  of  many  of  the  genera^ 
therefore,  still  remain  in  obscurity,  and  the  arrangements 
wUdi  have  been  proposed  are  necessarily  defective  In  the 
plan  which  we  propose  to  follow,  the  external  tribea,  or 
those  which  live  immediately  exposed  to  the  air  or  water, 
will  occupy  the  first  division,  and  the  inlemal  tribes, 
lenned  Entozoa,  or  those  which  dwell  in  the  inside  of  the 
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larger  animals,  will  occupy  the  second.  Objections  to  the 
formation  of  this  division  may  be  advanced,  fltnn  the  can- 
aderation,  that  the  charactere  employed  in  arrangemeiii 
ought  not  to  be  taken  from  station^  but  from  simciuftj  to 
that  Unless  the  internal  animals  exhibit  some  peculiarit}"  in 
their  organization,  distingnishitag  them  from  the  external 
ones,  they  should  not  occupy  a  division  apart,  but  be  intnv 
duced  according  to  their  analogies  among-  the  groups  of 
external  genera:  To  this  it  may  be  answi-ted,  that  wUk 
the  animals  of  the  divinon  Entozoa  cannot  be  characteriied 
by  any  peculiarity  of  structure,  ni^,  while-  they  ififler  r^ 
markably  from  one  another,  we  draw  the  condusum,  thtl 
they  must  necessarily  differ  from  the  external  groups  in 
the  structure  and  function  of  th^  organs  of  respratini, 
anoe  they  can  ndther  possess  gills  nor  lungs  of  the  oitli- 
naiy  kinds.  But,  after  all,  the  syHematicai  tanveminee  of 
the  diviaon  (a  principle  frequently  acted  upon,  but  addon 
acknowledged),  is  the  best  apology  for  its  emplbyment. 

Order  I. 

Habitation  external. 

Section  /.— -CiRjiHiprnss. 

Body  protected  by  a  multivalvular  shell. 

This  group  includes  those  animals  which  constitute 
the  Linnean  genus  Lepas.  They  are  all  sessile  animals, 
and  the  base  by  which  they  are  attached  corresponds  with 
the  coronal  or  anterior  aspect  of  the  body.  The  tunic  ii 
dosed  laterally,  dorsally,  and  anteriorly,  but  is  more  or  less 
separated  at  the  ventral  aspect  The  tunic  u  strengthened 
by  testaceous  plates,  to  which  the  body  adheres  by  one  or 
more  muscles.  The  head  appears  as  a  slight  eminence  at- 
tached to  the  thorax.  The  thorax  is  followed  by  an  abdo> 
men  supporting  six  feet  on  both  sides,  each  of  which  con- 
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mts  of  a  short  stem,  which  divide  into  two  taperii^,  joint- 
cd,  fringed  filaments ;  theae,  by  thar  motion  towards  the 
month,  bring  the  water  and  its  contents  within  the  sphere 
of  that  organ.  The  abdomen  terminates  in  a  conical  tubu- 
Ibf  body,  which  has  improperly  been  termed  a  probosris. 

The  nervous  S3^tem  consists  of  a  cord  encirdmg  the 
gullet,  and  giving  out  filaments  to  the  mouth ;  its  two  endi 
mnning  along  the  thorax  and  abdomen,  and  umthag  at  the 
base  of  each  pair  of  feet  to  form  a  ganglion,  and  give  off 
filaments. 

The  mouth  is  furnished  with  an  obvious  upper  lip,  a 
pur  of  masdllse  on  each  nde,  with  the  rudiments  of  palpi. 
BiLis  says,  **  The  mouth  appears  like  that  of  a  contracted 
purse,  and  is  placed  in  front  between  the  fore  daws.     In 
the  folds  of  this  membranous  substance  are  six  or  eight 
homy  laminae,  or  teeth,  standing  erect,  each  having  a  ten^ 
doD  proper  to  dirtei  its  own  motion.    Some  of  these  teeth 
are  serrated,  others  have  tufts  of  diarp  hairs,  instead  of  m- 
dentations  on  the  convex  ride,  that  pmnt  down  into  the 
mouth,  so  that  no  animalcula  that  become  their  prey  can 
esci^  back.^    The  gullet  is  very  short,  and  enters  into  a 
stomach,  having  twocosca  and  glandular  walls,  which  serve 
aa  a  liver.    The  intestine  is  short  and  simple,  and  termi. 
natea  behind  at  the  base  of  the  tubular  appendage.    There 
are  two  salivary  glands  attached  to  the  stomach.   The  gills 
are  corneal  bodies,  rituate  at  the  base  of  the  feet     The  or- 
gans  of  circulation  are  imperfectly  understood.     Polt  ob- 
served the  motion  of  the  heart,  but  the  vessds  which  are 
connected  with  it  are  unknown. 

The  organs  of  reproducumi  appear,  according  to  Cv- 
vin,  to  conrist  of  an  ovarium,  giving  out  an  oviduct, 
which  traverses  a  body  considered  as  a  tesride,  and  both 
the   canals   unite    in   a   common    tube,   which    traverses 
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the  tubular  appendage,  and  opens  by  a  small  pore  it 
its  extremity.  This  aperture  Cdvikr  regards  as  nmpk, 
but  Ellis  observes  of  the  whole,  *^  it  is  of  a  tubu- 
lar 6gure,  transparent,  composed  of  rings  lesaeDing  gnu 
dually  to  the  extremity,  where  it  is  surrounded  with  i 
circle  of  small  bristles,  which  likewise  are  moveable  at  the 
will  of  the  animal.  These,  with  other  small  hairs  oo  the 
trunk,  disappear  when  it  dies.'"  There  is  probaUy  no 
union  of  individuals,  each  being  a  perfect  hermaphrodite. 

The  spawn  of  the  Lepas  fasdcuiaris  is  a  spongy  bodj, 
and  adheres  to  fuci,  feathers,  or  other  bodies,  with  which  it 
accidentally  comes  in  contact.  The  rapidity  of  growth,  at 
ter  hatching,  is  truly  astonishing.  The  spawn  of  fbH 
sized  individuals,  springing  from  spawn  which  has  bean 
deposited  on  a  feather,  (as  I  have  stated  in  the  Memoiit 
of  the  Werneriaa  ISociety,  vol.  ii.  p.  248.),  will  beoone 
unfolded,  and  attain  maturity,  before  the  feath^  itsdf  be- 
gins to  exhibit  any  symptoms  of  decay.  A  ship^s  botum 
comes  covered  with  other  species  in  a  few  months. 

The  animals  of  this  class  are  all  inhabitants  of  the  sen 
Many  of  them  are  attached  to  floating  wood,  and  others  to 
the  skin  of  marine  animals,  so  that  (hey  enjoy  all  the  ad- 
vantages of  locomotion,  without  the  exercise  of  the  exertion 
requisite  for  its  production.  Their  remains  are  sekkxi 
found  in  a  fossil  state.  Some  of  the  species  have  been 
used  as  food.  In  taking  a  view  of  the  genera  we  shall  dis- 
tribute them,  after  the  manner  of  Ellis,  Phil,  Tratu^ 
vol.  i.  p.  848,  into  pedunculated  and  sessile. 

Tribe  L — Pedunculatkd. 

The  essential  character  of  this  tribe  consists  in  the  bedv 
being  supported  by  a  peduncle,  the  lower  part  of  which  ii 
permanently  fixed  to  other  bodies. 
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The  cloak  consisU  of  three  membranes.  The  letternal 
one  IB  the  cuticle,  and  invests  the  whole  external  surface  of 
the  animal.  Underneath  this  is  the  true  skin,  in  which  are 
.  formed  the  testaceous  plates  that  protect  the  body.  These 
plates  or  valres  are  evidently  formed  in  the  same  manner 
as  coDunbn  shelly  the  layers  of  growth  being  indicated  by 
the  striae  on  the  surface.  The  inner  membrane  forms  a 
sac  for  the  body  itself.  This  bag  is  closed  on  all  sides^  ex- 
oept  o|qx)site  to  the  abdomen,  where  there  is  a  slit,  through 
which  the  feet  are  protruded. 

The  peduncle  consists  of  the  two  external  membranes  of 
the  integuments  of  the  body.  The  cuticle  covers  its  sur- 
face^  and  even  the  base  by  which  it  adheres.  The  true 
ildn  b  covered  on  its  central  aspect  with  numerous  muscu* 
Ur  threads.  The  summit  of  the  peduncle  next  the  head  is 
oovercd  with  the  inner  membrane  of  the  cloak,  through 
which,  however^  there  is  a  perforation,  corresponding  to  a 
barge  vessel  which  descends  along  one  of  the  sides  of  its  cen- 
tral cavity.  This  caiity,  in  the  Lepas  anoH/krOy  Citviek 
found  filled  with  a  white  cellular  substance  Soak^  with 
Inueus.  Ellis,  on  the  Other  hand,  found  tlie  peduude 
of  what  has  usually  been  regHrdcd  ds  the  L,  auriia  of 
Lin.,  **  full  of  a  soft,  spongy,  yellow  ^bstance,  which  ap- 
peared, when  mignified,  to  consist  of  regular  oval  figures, 
ooonected  together  by  many  small  ^bres;  And  no  doubt  arc 
the  spawn  of  this  animal.'^  This  view  of  the  subject  enter- 
tained  by  Ellis,  may,  upon  investigation,  load  to  the  con- 
clusion, that  the  cavity  of  the  peduncle,  and  its  lateral  ves- 
sel, are  connected  with  the  reproductive  Organs.  It  would 
ht  desirable  to  have  the  branched  peduncles  dissected  with 
care,  bb  a  knowledge  of  their  structure  might  throw  some 
Kght  on  the  mode  of  growth  of  these  an'unals. 

Famify  1. — Tunic  protected  by  five  testaceous  plates ; 
the  peduncle  naked.     This  includes  the  following  genera  - 

VOL.  ir.  p  p 
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Lkpas.  The  two  lateral  plates  al  the  sunmut  cf  tk 
tdiell  ftre  very  large,  nearly  oovmng  the  wfaofe  of  the  fls» 
preiied  body,  and  haTing  attadied  to  it  the  large  addiidor 
muscle.  The  two  ralves  which  protect  the  ndet  of  the  ib- 
doiDcn  are  much  smaller,  and  somewhat  triangular,  wUk 
the  dorsal  one  is  namyw  and  convex  extemalljr.  Tk 
branduee  are  four  in  number,  two  on  cadi  side  of  the 
thorax,  near  the  oripn  of  the  first  pnr  of  feet.  The  In- 
tish  species  are  four  in  number,  Z.  anaiifereiy  annrj^^ 
sulcata  J  axidjascictdaris. 

Otion.  This  genus  was  instituted  by  our  aealoUs  aad 
intelligent  friend  Dr  Leach,  whose  labours  have  graiif 
contributed  to  improve  the  classification  of  the  gaacra  sf 
this  dass.  The  body  is  but  sli^tly  compreased,  aad  da 
valves  are  very  small  and  distant  from  one  another,  tk 
whole  being  chiefly  covered  by  its  memfaranaoeouB  doak. 
At  the  extremity  of  the  abdomen,  the  cloak  terminsla  is 
two  tubular  appendages.  Through  these  the  water  eseaps 
which  has  been  taken  in  at  the  ventral  aperture,  and  fasi 
passed  along  the  surface  of  the  gills.  The  gills  are  axiKa 
in  number,  eight  on  each  «de,  the  first  pair  oo  wmk 
nde  resembl'mg  those  of  the  Lepas,  the  mnmimig  six  iiv 
attached  to  the  base  of  the  feet.  There  are  two  BfUih 
species.  1.  0,auriUiy  Covijer,  Mem.  ^s  XmUifigj  1%.  IM, 
18.  A  specimen  of  this  was  found  on  die  Dawhdi 
Devon,  by  Mr  Comyns.  S.  O.  cormUa,  taken  ahn 
the  bottom  oi  a  transport  stranded  on  the  ooaat  of  Di- 
von,  by  Montagu,  and  described  and  figured  bj  Vm 
Lin,  Trans,  vol.  xi.  p.  179,  tab.  xii.  f.  1. 

CiKERAs.  This  genus  was  likerae  instituted  by  Ik 
LsACH.  The  valves  are  equally  minute  and  remole  as  is 
the  preceding  genus,  but  there  is  here  ilo  appearance  uf  ta- 
bular af^ndi^ges  to  the  cloak.  The  C  me$mbranaemy  Cnf 
described  and  figured  by  Montagu,  Lin,  Trans,  vol.  ii 
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p.  IflS.  mb.  xii.  f,  ft,  wlht  only  spedes  known  to  inhaliit 
the  BritMh  seas. 

Famify  fi.  The  testaceous  valves  are  Dumeroua,  gf^^Jdj 
ezoeeding  five.     It  consists  of  two  gMera. 

ScALPKLLUM.  The  teslactous  valves  are  diirteen  in 
number,  and  invest  the  body.  The  peduncle  is  covered 
wkh  corneous  wrinkles,  having  hairy  intersdoes.  The 
S.  mdgarcj  the  Lepa»  seafyelbtm  of  British  authors,  is  the 
type  of  the  genus. 

PoLLiciPEs.  'the  testaceous  valves  are  ten  in  number, 
with  numerous  scales  investing  the  base  of  the  pedunde 
near  the  body.  The  P,  t^lgariM^  or  Lepag  poOitepfj  is  the 
type  of  the  genus. 

Tribe  II.— Sessile. 

In  this  tribe  the  body  adheres  directly  to  foreign  sub- 
stances, without  the  int«-vcntion  of  a  tubular  stalk.  The 
adhe»6n  2s  eflfSected  in  some  by  the  coriaceous  ck)ak,  in 
others  by  si  layer  of  testaceous  matter.  The  testaceous  co- 
Vering  usually  assumes  a  conical  form.  The  base  is  at- 
tached to  rocks  or  other  substances,  and  the  apex  is  trur-^ 
tated  and  open  as  an  entrance  for  the  water.  This  oone 
eonmsts  of  nx  valves,  closdy  connected  together,  but  ca- 
pMt  of  being  disjoined  by  roacerabon,  Especially  when 
young.  In  tM  shdls,  where  the  vahres  have  attained  their 
fbH  growth,  they  fl(ppe«r  to  become  cemented  togeth^,  so 
fliat  ft  is  very  diflkult  to  effect  their  separation.  The 
valves  are' so  arranged,  that  one  protects  the  belly,  aaocfaer 
file  back,  and  two  on  each  ade  the  lateral  parts.  In  some 
genera,  all  these*valves  are  so  united  that  the  lines  of  ae- 
paration  are  not  perceptible,  while  in  others  the  double  )^ 
teral  valves  only  are  incorporated.  Each  valve  'consists  of 
an  elevated  and  d^pfessed  portion.  The  dtvated  portson 
is  conical,  with  its  base  at  the  adhering  part  of  the  shdl.* 
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while  the  depressed  part,  of  the  same  form,  has  the  bne  at 
the  mouth.  The  former  consists  of  conical  vertical  tubvfi, 
while  the  latter  appears  solid.  When  the  base  b  testi- 
ceous,  it  is  either  solid,  or  conasts  of  horizontal  tu- 
buli,  radiating  from  a  centre  united  by  a  simple  layer,  ex- 
hibiting concentric  circles. 

The  structure  of  the  valves  gives  suffident  indicatioof 
of  the  manner  in  which  they  have  been  formed.  M.  Du- 
FBESNEy  in  a  paper  published  in  the  Annates  du  Museum, 
vol.  i.  p.  465,  advanced  the  nngular  opinion,  that  the  aaimab 
quitted  their  old  shells  when  they  became  toosmall,  and  form- 
ed new  ones  suited  to  their  sisse.  The  argumoats  by  wfaidi 
it  is  supported,  indicate  inattention  to  the  structure  of  the 
shell,  and  the  relation  of  the  parts  of  which  it  consists.  To 
us  it  appears  obvious,  that  each  valve  is  increased  in  tiro 
directions,  the  elevated  part  by  an  extennon  of  the  tubufi 
at  the  base,  and  the  depressed  part,  by  the  application  of 
fresh  matter  to  the  side.  The  striae,  which  are  the  indict- 
tions  of  successive  depositions  of  matter,  and  the  structmr 
of  the  valves  themselves,  point  out  this  mode  of  enlai^ge- 
ment  as  the  only  one  which  can  take  place,  even  on  the 
supposition  that  the  shell  is  frequently  renewed.  By  the 
growth  of  the  elevated  parts,  the  shell  increases  in  height 
and  diameter  at  the  base,  while  the  growth  of  the  depres- 
sed parts,  preserves  to  <the  mouth  suitable  dimensions  for 
the  corresponding  increase  of  size  in  the  parts  of  the  oper- 
culum. It  is  obvious  that  this  increase  of  diameter  at  the 
base  must  be  accompanied  by  a  corresponding  enlai^gemeot 
of  its  co\'ering.  This  takes  place  by  the  extension  of  the 
horizontal  tubuli,  and  each  enlargement  is  marked  by  a  coo- 
centric  ridge. 

This  opinion  here  advanced,  and  which  we  find  indi.^ 
tinctly  hinted  at  by  Lakark,  in  his  ^'  Hisioire  NaturtUt 
des  Animaux  sans  Veriehres^  vol.  v.  p.  SSQ^  is  founded  en 
^be  structure  of  the  different  valves,  the  indications  of  the  Uv- 
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en  of  growth,  and  the  manner  in  which  the  valves  are  se- 
puraUe  from  each  other,  and  from  the  base ;  and  by  the 
morbid  appearances  of  the  shell,  the  restraints  impoaed  on 
its  growth  by  the  atuation  in  which  it  lives,  but  especially 
the  manner  in  which  fractures  are  healed^  and  abstracted 
parts  restored  by  the  secretion  of  new  matter.  It  may  be 
added,  however,  that  in  the  case  of  the  inversely  conical 
shells,  the  increase  probably  takes  place  at  the  moutH. 

The  aperture  of  the  shell  is  inclosed  by  the  cloak  of  the 
animal,  leaving  in  the  centre  a  tubular  or  lineal  opening 
for  the  protruaon  of  the  feet  and  entrance  of  the  water. 
This  part  of  the  cloak  is  protected  by  testaceous  plates, 
which,  by  their  union,  form  a  lid  to  the  mouth  of  the  shelly 
for  the  protection  of  the  contained  inhabitant.  The  valves 
of  the  lid  are  four  in  number,  two  on  each  side  of  the  me- 
sial line,  or  orifice.  In  some  genera  the  lateral  valves 
are  imited.  The  operculum  of  this  order  may,  with  pro^ 
priety,  be  compared  to  the  shelly  plates  of  the  body  of  the 
preceding  tribe,— «nd  the  shelly  body  of  this  tribe  consider- 
ed as  corresponding  to  their  peduncle,  circumstances  indica- 
ted by  the  muscular  attachments  of  the  animal.  The  con* 
tinued  action  of  the  valves  of  the  lid,  obviously  assist  in 
wearing  down  and  enlarging  the  iqxnrture  of  the  shell. 

There  is  little  known,  either  with  regard  to  the  organs 
c£  digestion  or  respiration,  in  the.  animals  of  this  tribe.  In 
thm  manner  of  reproduction,  they  appear  to  resemble 
those  of  the  preceding  order.  Ellis  found  the  lower  part 
of  the  sliell  containing  a  cavity  equal  to  two  .thirds  of  the 
whole,  full  of  spawn.  The  genera  of  this  order  divide 
themselves  into  three  families,  from  circumstances  connect- 
ed with  the  shell. 

Family  1. — The  shell  in  this  family  consists  of  six  valves, 
and  the  lateral  valves  of  the  ltd  are  divided.  It  contain!^ 
five  genera. 
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1.  TuBiciN£LLA.  The  form  of  the  shell  in  this 
ig  invenely  conical,  and  tl^  apex  wbidi  conalituliei  the  hmt 
is  truncated.  It  oonasts  of  a  series  of  horiaoelal  tkp^ 
which  mark  the  successive  periods  of  growth,  and  thnssB 
six  veftioal  grooves,  which  indicate  the  diviaons  of  tht 
valves.  The  increase  of  the  shell,  with  age,  iii  this  gsnpii 
prohabl/  takes  place  by  the  addition  of  a  new  li^g  to  thi 
mouth.  The  testacepus  pli^ti^  <tf  the  lid  are  all  of  ei|Hll 
«£e.  The  inferior  aperture  of  the  shell  is  open,  or  sin^ilj 
closed  by  the  integuments  of  the  cloak.  The  animal  » 
sides  in  the  skin  of  the  whale,  the  lower  rings  being  insiift 
in  the  &t,  while  one  or  mcMre  of  the  upper  ones  appssc 
above  the  cutide.  The  T.  balanarum  b  the  only  knoMi 
q)ecies. 

^n  the  remaining  genera  of  this  family,  and  the  othcn 
which  follow,  the  sheU  is  conical,  its  truncated  apoL  hmg 
the  mouth ;  and  its  mode  of  growth  such  it^  is  detailed  is 
the  general  remarks  on  the  order. 

2.  CoRONULA.  The  base  of  the  shell  is  open,  but  ds 
valves  of  the  lid  are  unequal  in  size,  the  dorsal  ones  beog 
small.  The  animals  included  under  this  genus  likewise  io- 
haUt  the  skin  of  the  whale.  Several  species  of  this  geow 
are  known.  The  C.  diadema  holds  a  place  in  the  Bridik 
Fauna. 

3.  Chelokobia.  In  this  genus  the  base  of  the  sfaeD  ii 
likewise  open,  but  it  differs  from  the  preceding  in  thepfatti 
of  the  lid  being  all  of  equal  size.  The  C.  tcshidinanm,  a 
species  which  resides  on  turtles,  is  the  type  of  the  gemit. 

4.  Balakus.  The  shell  is  closed  below  by  a  layvr  ot 
slicUy  matter,  which  adheres  to  foreign  bodies,  and  ooo- 
forins  to  the  inequalities  of  their  surface.  Nine  species  *p 
dcscril)ecl  as  natives  of  Britain. 

5.  AcASTA.  The  base  of  the  shell  is  cup-shaped.  Tbe 
species  reside  in  spopges,  in  the  substance  of  which  the  hvt 
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wad  mdn  are  imbedded.  One  species,  the  Balanui  $fom» 
gtmms  of  MonTAOP,  is  a  iiati?e  of  the  British  ssas. 

Fmrnil^  S.-*The  Tahres  of  the  shdl  are  oidy  fbitr  in 
munber. 

1.  CmsvsiA.  The  base  is  funneUhaped.  The  hitcral 
^Hkes  of  the  lid  are  united.  The  C.  spimthBa  of  Dr 
I#«ACH  is  the  tjTpt  of  the  genus.  It  is  imbedded  in  the 
etthstaaoe  of  Madrepores. 

t.  OoNiA.  The  shelly  base  conforms  to  the  substance 
to  «»ladi  it  is  attached.  The  brteral  valTes  of  the  lid  are 
eepvate.    Tlie  C.  porma  is  the  type  of  the  genus. 

8.  CusiA.  The  base  of  the  shell  is  spread  on  the  sur. 
lace  of  the  bodies  to  which  it  is  attached  The  lateral 
ndves  of  the  lid  are  united.  The  Baknus  striatos  of  Bri- 
tirii  writers  is  the  type  of  the  genus.  An  imperftet  vspiv- 
mitatkm  of  the  animal  is  given  by  ComnmEa,  in  his 
*^  tUmmkable  Ruku;"  pbte  insoribed  <'  Aggiegate  of  Co- 
rals.'' 

F&milg  S.— >The  diell  is  undivided  in  the  only  genus  of 
Aia  fJMnily  which  is  known,  termed  i^^foaio. 

Shell  not  multivalvular,  or  wanting. 

The  body  of  the  Annelides  is  of  a  lengthened  form, 
bearing,  more  or  less,  a  resemblance  to  the  common  Earth- 
worm, and,  like  it,  divided  into  numerous  rings.  The  skin 
b  furnished  in  many  genera  with  different  kinds  of  appen- 
dices. In  some,  it  is  protected  by  a  shell  secreted  by  the 
animal.  In  others,  particles  of  sand  or  mud  are  cemented 
by  mucus,  in  the  form  of  a  convenient  dwcUing,  which  the 
inhabitant  never  quits.  The  head,  in  a  few  genera,  cannot 
be  distinguished  from  the  opposite  extremity.  In  general, 
however,  it  is  marked  by  the  antennR,  the  tentacula,  and 
eyes.     Tlio  sides  of  the  body  are  in  some  species  naked,  and 
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in  others,  at  eachring  they  are  furnished  with  oomplkitoi 
organs.  These,  in  their  most  perfect  form,  may  be  denoni; 
nated  sheaths.  They  conost  of  a  ocHiical  staUc,  capable  of 
being  withdrawn  into  the  body  by  a  kind  (^  indusioD.  This 
sheath  is  furnished,  at  its  base  or  extremity,  ynihJUamentSj 
which  are  dther  simple,  or  jointed  like  the  Bxfijmom ;  with 
spines^  which  are  solitary ;  and  with  bristles^  which  are  no- 
merous,  and  placed  in  tufts  or  rows.  In  some  cases  the  fib; 
ments  only  occur,  in  others  the  bristles  or  ispinep,  and  the 
stalk  is  wanting ;  still,  however,  they  are  retnictile.  Theis 
lateral  organs  serve  the  purposes  <£  feet,  ip  burrowing  iii 
mud,  in  crawling  on  its  sui&ce ;  or  in  swimming.  The 
eyes  are  simple,  and,  in  general,  are  numerous. 

The  mouth  is  in  the  form  of  a  sucker  or  pixiboscis,  or  i^ 
ample  aperture.  In  some  it  is  unarmed,  in  others  it  is  fur- 
nished with  corneous  jaws.  The  intestine  is  usually 
straight,  sometimes  contracted  into  ripg^,  and  the  anus  ter- 
minal. The  organs  of  circulation  have,  in  some  of  th^ 
spedcs,  been  successfully  investigated,  and  seem  to  con^ 
of  lateral,  dorsal,  and  central  vessels,  extending  the  length 
of  the  body,  and  executing  the  offices  of  veins  and  arteries. 
The  blood  is  of  a  purplish  colour.  The  aerating  organs 
consist  of  a  row  of  pouches  pn  each  side,  of  a  row  of  plu- 
mose branchiae  at  the  base  of  the  sheathes  or  seated  on  the 
neck,  or  of  stellular  filaments  near  the  mouth. 

The  sexes  are  united  in  the  same  individual,  requiring, 
hQweyer,  mutual  impregnation.  The  greater  number  of 
the  species  appear  to  lie  oviparous.  A  few  are  ovovivi- 
parous. 

1st  Tribe. 

Body  furnished  with  a  shell. 

A.  Free,  not  permanently  attached  to  other  bodies.  Shell 
tubu lev  conical 
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1.  Skdl  with  a  kmgiiudmaly  laUral^  iubariicukUed  slU. 
This  includes  the  genus  Siliquaria  (Serpula  a$iguina)9  the 
pfaancters  of  whidk  remain  to  be  determined. 

2.  SfuUdestUuie  of  a  kUeral  slit.  In  tbe.genus  Denta- 
liiun,  the  tube  is  open  at  both  ends.  The  ades  ci  the  body 
axe  furnished  with  tufts  of  bristles,  and  the  posterior  extrer 
mity  terminates  in  a  radiated  disk,  where,  probably,  the 
Ibtmnohiie  will  be  detected.  In  the  genus  Csecalium  (which, 
when  instituied,  Edin.  Entyc  voL  viL  p.  67, 1  inadvertently 
termed  Caecum),  the  smaller  end  of  the  shell  is  closed. 
Three  British  qpecies,  formerly  included  in  the  g^us  Den- 
talium  are  known,  vie.  C  imper/bnUtimf  trachea  wd  glar 
brum.     The  animal  is  unknown. 

B.  Fixed  or  permanently  attached  to  other  bodies. 

1.  SheU  closed  at  both  ends.  The  cover  of  the  extremi- 
ty corresponding  with  the  mouth,  is  covered  with  tubular 
dongations.  There  is  only  one  genus,  Penicillus,  formed 
Ikrom  the  Serpula  penis^  Lin. 

S.  Shell  open  at  the  mouth. 

a.  Shell  irregular. 
(a.)  Operculum  multivalve.     Thb  includes  tlie  genus 
Cialeolaria  of  Lamark. 

(b.)  Operculum  simple.     There  are  two  genera. 

1.  Vermilia  (Lam).  Shell  attached  throughout,  with 
the  aperture  round,  and  the  margin  toothed.  Operculum 
shelly.  V.  vermiculariSf  triquetral  and  serriilata  arc  na- 
tive species. 

2.  Serpula.  Shell  not  attached  throughout.  Mouth 
round,  with  a  simple  margin.     iS*.  tubularia. 


*  The  observations  of  MonTAcrf  indicate  Rcveral  tpedcs  to  be  incla4« 
^  under  tlic  name  ofTriquctra.— Tettarea  Britannka,  Supp.  p.  136. 
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b.  Shell  discM  and  spiral. 

In  thto  group  there  tire  at  least  four  genens  with  ndl 
marked  charaetem  exittbited  by  the  abeU.  1.  Mtif^hm, 
(MoTTFOET).  The  shell  poeterioriy  b  fixed^  milk  tcgolir 
qnres,  the  laat  of  which  is  piodueed  into  a  toba^  Thi 
animal  is  untmomi.  M.  anHquus.  The  Serpula  m*i  m^ 
f^adibuB  Mbu8  cmiig^  r^ularUer  itnodiiiii^  and  Sm 
fuia  Tickumbilko  pervio  amfradu  apki$  uttkokimktb 
€ii  WAum  *,  either  bdlong  to  this  genus^  or  daaeme  a  is- 
parate  place.  S.  Spirorbis.  Spires  diseoidy  aoC  prodaoed 
into  a  stiB^ht  tube,  and  dextral.  S.  eommmiU^  ipiniwas, 
granulaiuSy  carinaka^  cwrugaha  and^ariMiu^  an  a*. 
Uves.  3.  Heterodisca.  Like  the  iMieceding,  but  the  ipim 
are  anistral.  H.  heUroitrophus^  nmHrormn^  PiimUui^  ca- 
nieu9f  lucidui  and  revermSf  are  natives.  4.  T,<obatHki. 
Discoid,  with  the  tube  divided  into  numerous  unequal  celk 
L,  farcta  and  coiicameraUk^  described  by  Montagu  a* 
Serpulse,  are  native  examples.  In  the  genera  Serpuk,  Vof- 
milia  and  Spirorbis,  the  branchiss  constitute  a  tuft  of  fan* 
shaped  filaments,  on  each  side  the  mouth. 

2d  Tribe. 

Body  destitute  of  a  shell. 

A.  Branchiae  external. 

1.  Fumuhed  witfi  arUenna,  This  division  includes  the 
Linnean  genera  Aphrodita  and  Nereis,  now  formed  in- 
to numerous  genera,  which  Lamabk  distributes  into  the 
following  families.  1.  Aphrodita^  including  Ajdutxliuit, 
Halithea,  Palmyia  and  Polynoe.  S.  Nereideif  indudiog 
Lycoris,  Nephtys,  Glycera,  Hesione,  Phyllodoce,  Sjllis, 
Spio  and  Diplotis.     tf.  Eunica^  including  Leodice,  Lvsi- 


*  Tcetacca  Minuia  Rariora,  p.  3.  Tab.  f.  11,  12. 

-f-  The  structure  of  the  aerating  organs  in  tht«  gcnuit  are  cihibtted  N 
Sir  E.  Home,  Phil.  Trans.  18U,  tab.  xiii. 
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dine, .  Aglaura  and   Oenone.    4.  Ampkinotiutf  including 
Amphinome,  Ploone  and  Euphrodne. 

11.  DeHUuk  of  omieMhtt.    No  eyes. 

a.  Body  protected  by  an  artificial  tube. 

With  the  exception  of  the  genus  Clymene,  in  wbid)  the 
btanehiss  ate  unknown,  but  supposed  to  reside  in  the  foil- 
Ml-sliaped  tenntnation  at  the  anus,  all  the  others  belong 
to  the  family  JfnphUriifea  of  Lamaak,  oonsiBting  of  Pee- 
tfnaria,  Sabdlaria,  Terebella,  and  Amphitrite. 

b.  Body  destitute  of  an  artificial  tube.  This  includes 
the  genus  Arenicola  of  Lamaek,  formed  fn»n  the  LumbrU 
CU8  marinus  of  LiKKiCUs  *. 

B.  Aerating  organs  internal,  in  the  form  of  lateral  sacs, 
pr  unknown. 

1.  Bodf/Jwrnuhed  wUhJUamenUi  or  bruiUsj  or  spines. 
In  the  genus  Thalasana,  distinguished  by  the  subglobular 
body  and  funnel-form  mouth,  the  intestine  is  longer  than 
the  body,  and  folded.  In  Lumbricus,  the  intestine  is 
straight  f.  The  characters  of  the  remiuning  genera  of  this 
group,  as  Cirratulus,  Nius,  Stylaria  and  Tubifex,  have  not 
been  determined  with  any  degree  of  preciidon.  The  histo- 
ry of  the  genus  Derris  of  Adams  is  equally  obscure^. 

2.  BoAf  naked. 

a.  One  or  both  extremities  furnished  with  suckers.  This 
includes  the  species  of  the  linnean  genus  Hirudo,  now 


*  Its  Mnictvre  it  acvdoped  bj  Sir  E.  HoMt,  PhiL  Ttmuu  1S17,  |».  t. 
Hi.  p.  1,  f,  S. 


f  The  suuctaie  of  the  oommoii  earthworm  is  delinetted  bjr  Sir  E.  Homii 
PhtL  Trans,  ib.  The  L.  vtrmicuiarU  and  rartrgolM  of  MoLLsa  arc  coin* 
mon  natives. 

^  Lii(«Tr.in>».  in.  p.  67.)  Tab.  liiL  0^.  \%  ?. 
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subivided  as  follows :  1.  Mouth  armed  with  teeth,  Hiruda 
(H.  medicinalis  and  sanguisarba,  are  British  examples  *). 
2.  Mouth  with  a  proboscis,  Gloesopora  -f'y  {G.  comyHanata^ 
LfiN.,  Trans,  vol.  ii.  tab.  xxix.  and  Uocuiata,  Urxs  Hist 
of  Rutherglen,  p.  ^4.  are  British  species).  S.  Mouth  sun* 
pie.  This  includes  three  genera.  ErpobdeUa,  (Br.  qx. 
E.  vtilgarisj  tessulcUa  and  lineaia).  Fisdola  (Br.  q>.  P. 
geometra).  Pontobdella,  (Br.  sp.  P.  muricaia.)  To  these 
may  be  added  PhjUene  (of  M.  Ockek),  and  Trocbctia 
(of  M.  DuBocHET.)  The  last  of  these,  however,  breathes 
air,  and  should  probably  be  placed  near  the  Lumbricus. 

The  leeches  are  oviparous ;  but  as  they  greedily  devour 
different  species,  (when  confined),  and  even  the  young  ones 
of  their  own  species,  and  readily  vomit  them  agam,  when 
writhing  in  agony  on  a  table,  it  is  probable  that  such  cir- 
cumstances, which  have  frequently  presented  themselves  to 
us,  have  given  rise  to  the  belief  that  some  of  the  spedes 
are  ovoviparous. 

b.  Destitute  of  terminal  suckers.  This  includes  two 
very  distinct  families. 

1.  Plakariadje.— Ventral' surface  flattened,  and  capabk 
of  acting  as  a  foot.  There  are  two  genera:  1.  Planaria^ 
(Muller)  mouth  towards  the  middle,  or  posterior  portion 
of  the  ventral  surface,  in  the  form  of  a  retractile  funnel- 
shaped  proboscis.     There  is  a  contiguous  pore,  which  is 


*  These  species  were  formerly  considered  as  destitute  of  eyes ;  bat  the 
])rescjice  of  these  organs  has  been  recently  ascertained  by  Profeasor  CkKtMi. 
See  liiii  valuable  Monograph  of  the  genus  Hirudo,  published  in  the  Mcmoin 
of  the  R.  Acad,  of  Sc.  of  Turin,  vol.  xxv.  p.  281 .  The  aerating  organs  art 
delineated  by  Sir  E.  Home,  Phil.  Trans.  1815,  Tab.  xiii. 

•f-  Thi>  pcnu-s  was  instituted  by  Dr  John  stow  of  Bristol,  Phil.  IS17. 
p.  iJ:"9.  In  the  same  vol,  p.  i:^,  ilirrc  arc  some  cuii'^us  observations  on  th< 
Erpohdclla  vulgaiis. 
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probably  the  orifice  of  the  oTiduct.  The  intestines  are  in 
the  form  of  diverging  caeca,  and  the  observations  of  Mtv- 
LSE  leave  little  room  to  doubt  that  the  mouth  senses  also 
as  an  anus.  Some  of  the  species  spin  threads,  like  the 
alogB.  They  are  oviparous,  or  propagate  by  spontaneous 
division.  P.  nigra  is  the  type  of  thb  genus,  ft.  Dahfd- 
Ka*  Mouth  a  nmple  slit,  placed  anteriorly.  D.  grammecu 
This  geniM  I  have  named  in  honour  of  an  acute  observer 
of  nature,  John  Graham  Dalyell,  Esq.  whose  work  on 
the  Planariae  *  exhibits  much  patient  research,  and  should 
be  perused  with  care  by  all  who  devote  themselves  to  the 
study  of  the  habits  of  minute  aquatic  animals. 

SL  GoaniusiDiC.  Ventral  surface  not  fitted  to  act  as  a 
foot  in  crawling.  Locomotion  is  executed  by  twistings  of 
the  body,  which  is  narrow,  and  very  long.  There  are  two 
genera:  1.  Gordiui.  Mouth  terminal,  tail  divided.  The 
G.  aquatinM  is  the  type  (of  which  G.  argiUacaiJi  is  only  a 
variety.)  It  is  probable  that  some  species  otFilaria^  whidi 
have  been  found  in  soil,  detached  from  tlie  animals  in  which 
they  ordinarily  reside,  may  have  been  referred  to  this  ge- 
nus. S.  Lintus.  Mouth  a  longitudiiud  slit  under  the 
snout  This  genus  was  instituted  in  Sowkkby^s  British 
Miscellany,  Tab.  8.  (1806,)  for  the  reception  of  the  sea 
feng-worm  of  Borlasf.,  (^*  Cornwall^  p.  255,  Tab.  xxiv, 
lis.)  CoviKR  instituted,  in  1817,  his  genus  Nemertes  for 
the  recepUon  of  the  same  animal.  There  are  several  spe« 
cies  natives  of  this  country. 


(« 


Obaervmtioiu  on  aoroe  Intcrettiiig  phenoniCDa  in  Animal  Phyiiology 
csMbited  bj  aevend  ipecMf  of  P1aiiiiiK.**»Bdln.  1814.  In  this  woric,  the 
cpijoctam  of  MuiLcm  (Hi«t.  Vcr.  i.  p.  6S.>,  rcgardiiig  Uie  use  of  the  pro. 
boKit,  hare  been  confirmed,  Uie  anterior  mouth  in  Dalyellia  aarertaincd,  and 
the  manners  of  eight  native  tperies  determined. 
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Order  II. 
Habitauon  iBtemal. 

The  animals  of  this  order  Vere  included  by  hnmtkvt^  io 
hit  Vermes  Inteslaoa,  and  baVe  more  reoendy  beea  drwni 
Bated  Entozoa  by  RudolpIix,  who  has  siioodiifiilly  ittii* 
trated  their  physiologicai  and  systematical  cliaiiielsiB^; 
They  lire  and  propagate  within  the  bodiea  of  other  aai* 
mals,  inhabiting  not  only  the  intestines^  bCit  the  ▼e9B(lI^ 
glands,  and  cellular  substance. 

1st  Tribe. 

Moudi  and  anus  at  the  oppbnte  extremities^  with  an  ob- 
vious intervening  simple  alinn^ntary  canal. 

This  tribe  forms  the  Nematoidea  of  BcnoLPHi,  and  the 
CavikAres  of  Cuvixb.  The  form  of  the  body  is  lengthen- 
ed,  nearly  linear,  round,  transversdy  striatedt  and  dastie. 
In  the  int^:uments,  transverse  and  longitudinal  muscular 
fibres  may  be  percmed.  In  some  spet^ies,  the  nefvoos  col- 
lar and  double  longitudinal  filaments  may  be  detected. 
The  mouth  exhibits,  in  its  lips,  and  surrounding  papilhe, 
useful  characters  for  classification.  There  is  a  distinct  ab- 
domen, containing  the  alimentary  canal.  There  is  no  traoe 
in  this  or  the  following  tribe,  of  aerating  organs.  The 
sexes  are  distinct,  and  the  organs  placed  posteriorly.  The 
^  following  genera  belong  to  this  group :  Filaria,  Hamularis, 
Trichocephalus,  Oxyuris,  Cucullanus,  Opbiostoma,  Asca- 
ris,  Strongylus,  Liorhynchus,  Prionoderma,  and  Shistara. 

2d  Tribe. 

Mouth  and  anus  not  at  the  opposite  extremities,  nor  is 
there  a  distinct  simple  aUmentary  canal. 

The  animals  of  this  tribe  constitute  the  Parendiymateux 
of  CuviER.  The  body  consists  of  cellular  substance) 
without  a  distinct  abdomen,  in  which  the  oi|;ans  of  nutri- 
tion and  reproduction  are  imbedded.     There  is  seldom  so 

*   <'  EntOKOonim  sive  Vennium  Inttioalinm  Hi«toria  NatanKs  aattan 
C.  A.  RuDOLTWi,"  t  voU.  ^vo.  Amrt.  1809. 
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obvious  anus,  and  the  'w^tMntM  umaUy  a|>pear  as  caeca  aris- 
ing from  one  orifice.  This  tribe  has  been  subdividedl  into 
ibe  four  foDowing  groups. 

A.  Head  fiimisbed  with  a  produced  snout,  armed  wMi 
reflected  bristles.  This  includes  the  following  genera, 
(foitting  the  Acanthooephak  of  Roddphi,)  Ediimiriiyn. 
chus,  and  Hseruca. 

B.  Head  fiumished  with  two  or  four  pores  or  proctsaes. 
a.  Tail  simple.  Tenia,  Scolex,  Tricuspidaria,  Bothryooe- 
phalus,  Horiceps,  and  Tetrarynolms.  i*  Tail  vesicular. 
Cystioercus  and  CKnurus. 

C.  Body  with  one  or  more  suckers  for  adhesion.  Ma> 
nostoma,  Amphistoma,  Caryophyllseus,  Disloma,  Polysto- 
iua,and  Trialoma. 

D.  No  external  organs.    Ligula. 

In  the  investigation  of  this  mgular  group  of  animsJs, 
considerable  asnstance,  in  ascertaining  the  species,  is  derived 
(fom  a  knowledge  of  the  pardcular  anioials  in  which  they 
rende.  Several  lists  of  amroals,  with  their  iuteslinal  in- 
mates, have  been  published,  as  the  one  by  Rudolpui,  voL  ii. 
part  ii.  p.  9Q5 ;  and  a  stiU  more  extensive  one,  ns  an  Index 
to  the  collection  of  Entozoa,  at  Vienna. 

II. 

RADIATA. 

Nervous  system  disseminated  through  the  body,  and  noC 
appearing  in  the  form  of  a  collar  round  the  gullet,  nor  a 
longitudinal  cord. 

The  animals  of  this  extenave  diviaon  of  the  Invertebrata 
invariably  reade  in  the  water.  In  form,  they  are  in  gene- 
ral more  or  less  stellular ;  neither  organs  of  hearing  nor 
siglit  have  been  detected.  In  the  foUomng  brief  view  ti[ 
the  different  tribes,  we  shall  consider  them  under  the  four 
established  classes  Echinodermata^  Aralepha,  ZcKiphyta, 
and  Infusoria. 
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Class  I. — ^EcHTNODElllCAtA. 

Skin  coriaceous  of  crustajoeOu^  Intestinal  ctoal  distinct, 
and  contained  in  an  abdomen.  Numefods  vessels  Kkewis^ 
lippear  connected  with  circulation  ^d  reproduction. 

Order  I IntestikjC  opei^  at  bot^h  bxtrxmitixs. 

Section  1.     Furnished  with  suckers  for  locomotion. 
'  ^he  coriaceous  skin  is  piei^«6^  by  numerous  pcH^ 
which  issue  tubular  tentacula,  connected  centraUy  with  a 
cular  system,  and  furnished  with  termi^  suckers.     There 
are  three  tribes,  two  of  which  are'fonued  fixHirthe  Tiffinpirt 
genera  Ediinus  and  Holothuria. 

Ist  Tribe  Echinida. 

The  integument  consists  of  an  immoveable  testa6eoU.< 
perforated  plate.  The  body  is  orbicular  or  depressed,  and 
not  divided  itito  arms.  The  mouth  is  seated  in  the  under 
surface.  The  intestine  terminates  in  an  amrs.  Lam Aif 
distributes  the  genera  in  the  following  order : 

A.  Anus  in  the  margin,  or  inferior  disc. 

1.  Mouth  central, 

a.  Avenues  of  pores  circumscribed,  as  Scutella,  Clyp^A^ 
ter  and  Fibularia. 

b.  Avenues  of  pores  complete^  as  Echinoneus  and  Gale- 
rites. 

2.  Mouth  lateral^  as  Ananchytes  and  Spatangus. 

B.  Anus  in  the  upper  disc. 

(1.)  Anus  lateral,  as  Cassidulus  and  Nucleolites. 
(S.)  Anus  vertical,  as  Echinus  *  and  Cidarites. 


*  The  species  of  the  genus  Pedicellaria,  instituted  by  Mollo,  tai 
adopted  by  many  naturalists,  are,  in  ^act,  the  appendages  of  the  Frtifmff 
The* late  Dr  MoNao  stated,  that,  ^^  ih  the  interstices  of  the  thorns,  thoe  art 
three  kind5i  of  bodies,  soft  at  the  end.%  supported  on  ratcareoim  iitalk^  tr- 
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8d  Tribe,  Fistulida. 

This  tribe  resembles  the  preceding  in  the  intestine  being 
open  at  both  extremities,  but  the  skin  is  coriaceous  and 
moveable.  The  body  is  lengthened,  and  the  head  is  sur- 
rounded with  tentacula,  and  furnished  with  a  circle  of  os- 
Kous  pieces,  as  teeth.  GiUs  arborescent  near  the  anus.  Ova- 
rium, consisting  of  multifid  vesicles  opening  by  a  common 
oviduct  near  the  mouth.  The  genus  Holothiuia,  of  which 
tins  tribe  consists,  may,  with  propriety,  be  subdivfded  into 
several  genera. 

S.     Destitute  of  suckers  for  Iocomoti€>n. 
lis  section  includes  the  following  genera,  the  relations  of 
which  with  one  another  are  not  very  intimate :  Mdpadia, 
Menyas,  and  Sipunculus. 

Order  II. 

Intestine  open  at  the  mouth  only.     No  anus. 

Ist  Tribe,  Stellerida. 

Suckers  for  locomotion^  The  integuments  are  moveable, 
and  the  depressed  body  is  divided  into  angles  or  arms.  The 
mouth  is  inferior.  The  stomach  is  a  central  bag.  Traces 
of  a  nervous  system  have  been  discovered.  There  are  four 
genera,  Asterias,  Ophiura,  Euryale,  and  Comatula. 

fid  Tribe,  Crinoidea. 

No  suckers  for  locomotion.  Body,  opposite  the  mouth, 
produced  into  an  articulated  stalk,  the  extremity  of  which 
b  probably  fixed  to  other  bodies.  Only  one  recent  species, 
Pentacrinus  caput  Medusse  *,  is  known ;  but  the  characters 


doi<d  in  a  membrane,  and  articulated  with  the  ahell  by  meana  of  muacolar 
■MOibniiaai**^8tiucC.  and  Phja.  of  Firiica,  p.  6S.  1  latdjr  bad  an  oppor- 
taaitj  of  aat^ffng  myaalf  that  tbeae  organs  In  the  K.  aacutentua  are  in  or* 
gpidcal  connection,  and  conaequently  that  the  genus  PedkcUaria  is  a  spurious 
u 

•  PhU.  Trans.  1761,  T.  xiil  juv. 

VOL.  II.  Q  q 
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of  many  fossil  species,  and  the  genera  under  which  tbej 
may  be  distributed,  have  been  successfuUy  elucidated  bj 
Mr  J.  S.  Miller,  in  his  valuable  work  on  the  animals  of 
this  tribe  •. 

Class  II.— ACALEPHA. 

This  class  was  instituted  by  Cuvibr,  for  the  reception  of 
the  animals  of  the  genera  Actini^  and  Medusa  of  Jjonuas. 
The  int^uments  are  soft,  and  frequently  gelatinous.  The 
stomach  and  intestines  never  float  distinct  in  a  particular  ct- 
vity.  The  traces  of  circulating  vessels  are  obscure.  Cu- 
viEB  divides  the  genera  into  two  tribes,  such  as  are  fixed, 
and  such  as  are  free. 

Order  I. 

Base  opposite  the  mouth,  adhering  to  other  bodies  In 
thb  order  there  are  two  kinds  of  adhesion,  temporaiy  ui 
permanent  The  first  kind  is  exhibited  in  the  genera  Aedoii 
and  Lucemaria ;  the  latter  in  Zoanthus.  The  first  and  lut 
of  these  genera,  however,  agree  in  so  many  other  reqpecta^  as 
to  forbid  their  separation,  by  the  intervention  of  the  seoood. 
Indeed,  in  this  case,  (or  as  is  still  better  illustrated  in  the 
case  of  the  Oyster  and  Scallop)  the  circumstance  of  hoBf 
fixed  or  free*  exercises  but  little  influence  on  the  orgama- 
tion. 

1st  Tribe. 

Tentacula  uninterruptedly  surrounding  the  oval 
Of  the  genus  Actinia  we  have  many  species  in  our 
and  the  Mammaria  mammilla,  likewise  a  native,  appean  to 
belong  to  Zoanthus. 

2d  Tribe. 

Tentacula  on  the  mar^  of  the  oral  disc  dispoaed  ia 
tufts.     This  includes  only  the  genus  Lucemaria,  five  spe- 


t  <«  A  Natural  History  of  the  Crinoidca,"  4(o,  Bristol,  1821. 
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cies  of  which  have  been  described  by  Lauouroux,  in  his 
^  Memoire  sur  la  Lucemaire  campamiUe  ^^ 

Order  II. 

Baae  oppon'te  the  mouth  incapable  of  adhering  to  other 
bodies.     This  includes  the  numerous  kinds  of  Medusae 
float  about  in  the  water. 
Isi  Tribe. 
Body  floating  in  the  water,  without  air-bags. 

A.  Body  closed  opposite  the  mouth. 
1.  Body  strengthened  internally  by  a  cartilaginous  plate. 

includes  the  genera  Velella  and  Porpta  -^. 

S.  Body  destitute  of  an  internal  cartilaginous  plate.  The 
numerous  genera  of  this  group  have  been  arranged  with 
OGoaderaUe  care  by  Peron  and  Leseur,  in  their  valuable 
paper  in  Annales  du  Museum,  vd.  xiv.  p.  825.  Many  cha- 
ncters  are  employed,  which  it  may  be  proper  heiv  to  notice, 
i  Some  of  the  species  have  neither  mouth  nor  cavity,  and  are 
tcmied  Agastrique ;  while  others  possess  both.  Some  have 
m  mouth  and  stomach,  without  lateral  openings ;  while,  in 
othersy  the  lateral  openings  exist,  and  were  considered  as 
tnouths  by  the  authors  just  cited ;  while  Cuvibr  now  re- 
gards them  as  the  orifices  of  the  oviducts.  In  some,  the 
mouth  is  produced  into  proboscis,  either  ample  at  the  ex- 
tfcmity,  or  divided  into  fringed  lips.  In  others  the  mouth 
»  aesnk.  In  some,  the  margin  of  the  body  is  simple.  In 
others,  fringed  with  tentacula.  The  body,  in  some,  is 
amooth ;  in  others,  covered  with  ridges  of  fine  hairs,  which 
are  used  as  fins. 

B.  Body  open  at  both  extremities.     This  includes  the 
gwimals  arranged  under  the  genus  Beroe.     This  genus  ap- 

*  The  Hydra  gUmMraU,  IJn.  Am,  Acad.  iv.  T.  iiL  f.  1.  maj  pfobably 
be  Incliided  in  this  genut. 

-f  Two  tpadct  of  Velella,  and  one  of  Porpita,  are  described  hj  Dr  Lbaci^ 
in  T«ycKBT^i  Narrative,  p.  41 B. 
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pears  capable  of  subdivision.  Those  with  ciliated  ribs, 
without  tentacula,  may  remain  under  the  old  genus,  ai 
B.  ovcUa  *  andJiJffenSf  while  I  include  under  Pleurobrs. 
chia,  the  Beroe  pUetiSj  idiich  is  furnished  with  two  long 
ciliated  tentacula. 

2d  tribe. 

Buoyant  air-vessels  in  the  interior  of  the  body.  There 
is  no  apparent  mouth,  but  there  are  many  appendi^ 
'  •  which  have  been  considered  ais  supplying  the  place  of 
mouths,  suckers,  tentaicula,  and  ovaria.  The  followiiig  ge- 
nera have  been  established :  Physalia,  Ph3n»ophora,  SInxo- 
phyza,  and  Stephanomia. 

Class  III.— Zoo^^YTA. 

It  is  not  practicable,  in  the  present  6tate  of  our  hior. 
ledge,  to  draw  a  line  of  distinction  between  the  animab  of 
this  and  of  the  preceding  class.  In  general,  the  mouth  is 
surrounded  with  a  circle  of  tentacula,  seldom  with  a  doaUr 
drcle,  by  which  they  are  distinguished  from  the  first  cnder; 
while  they  may  be  recognized  as  not  belon^ng  to  the  se- 
cond, not  only  by  the  oral  tentacula,  but  by  the  tendency 
to  become  compound.  It  is,  however,  with  the  first  onfcr 
of  the  preceding  class  that  the  resemblance  is  most  cook 
plete.  The  divisions  of  Cuvier  and  Lamark,  by  ap- 
pearing to  be  neither  natural,  definite,  nor  convenient,  inti- 
mate the  extreme  difficulty  attending  the  methodical  distri- 
bution of  the  species.  Some  of  the  genera,  as  CoralEas 
and  Spongia,  exhibit  no  signs  of  sensibility,  and  but  indis- 
tinct traces  of  irritability.  It  has  been  proposed  to  fonn 
these  into  a  separate  class,  to  be  placed  after  the  Infusoria; 
but,  in  consequence  of  the  numerous  analogies  of  structure 

*  I  have  given  the  result  of  some  observations  on  this  Beroe,  io  Mcnk 
Sec.  vol.  iiL  p.  400,  Tab.  xviiL  p.  3,  4. 
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and  oooiposition  which  may  be  traced  in  tbcm,  with  the 
well  known  genera  of  isoophy tes»  the  change  would  not  be 
of  advantage. 

The  portion  of  the  animal  exhiluting  the  tentacula,  Jiead 
and  body,  oontinuoudy  c»nnected,  is  termed  the  Polypus; 
and  the  ftubstance,  whether  it  be  fleshy,  membranaoeous, 
crustaccous,  or  testaceous,  to  which  tlie  body  adheres,  is 
denominated  the  Coral. 

Order  I. — Carxosa. 

Polypi,  connected  with  a  fleshy  substance,  and  furnished 
with  eight  rays. 

The  animals  of  this  order  seem  much  more  complicated 
than  those  which  follow,  and  bear  a  dose  resemUanoe  to 
Actinia,  and  espedtfdly  Zoanthus  They  are  furnished 
with  a  stomach,  intestines,  and  ovaria. 

1st  Tribe. 

Aggregated  animals,  free  and  floating  in  the  water.  The 
'  fleshy  coral  is  supported  by  a  loose  bony  axis.  In  one  ge- 
nus (Veretillum),  Cuvier  found  the  stomach  separating 
into  fine  tubes,  which,  after  entering  the  fleshy  substance  of 
the  coral,  reunited  with  other  tubes  from  the  stomachs  of 
the  neighbouring  polyp  *.  The  following  genera  bdong 
to  the  group :  Pennatula,  Vereullum,  Funiculina,  Renilla, 
Viigularia*  and  Umbellulana.  In  the  remaining  tribes,  the 
compound  mass  is  always  permanently  attached  to  other. bo- 
dies. 

«.  Tribe. 

Aggregated  animal  fixed.  The  coral  is  fleshy,  convex, 
or  lobed.  The  polyjn  have  the  central  mouth  surrounded 
with  eight  pectinated  tentacula.  The  viscera  of  each  poly- 
pus is  enclosed  in  a  double  tunic,  the  inner  one  of  which  is 


*  Le^ont,  vol.  iv.  p.  14<l. 
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teovered  with  eight  longitudinal  folds,  dividing  the  cavity 
into  ^ht  cells,  the  walls  incomplete  at  the  oentiel.  The 
stomach  is  large,  and  opens  at  the  bottom  into  eight  intes- 
tines, which  attach  themselves  to  the  partitions.  Two  of 
these  intestines  proceed  to  the  btoe  ci  the  abdomoi,  and  pe- 
netrate the  fleshy  oonl  without  anastomosing.  The  other 
six  terminate  in  as  many  pedunculated  glands  at  the  bot- 
tom of  the  lateral  cells".  The  following  genera  fadoog 
to  this  tribe.  Anthelia,  Zenia,  Ammothea,  Liobularia 
and  Comularia.  As  nearly  connected  with  this  tribe  in 
form  and  the  condition  of  the  coral,  we  may  notice  tbe  cu- 
rious natural  family  of  Sponges,  the  polypi  of  which  are 
unknown.  The  fleshy  matter  is  similar  in  its  nature,  and 
supported  by  intermixed  fibres  of  a  denser  substance.  In 
the  Spongia  and  Ephydatia-(*,  the  fibres  are  soft,  irregu- 
larly dispersed,  and  appear  to  consist  of  a  substance  like 
coagulated  albiunen.  In  the  genus  Tethya,  the  Sbres  are 
stony,  and  diverge  from  the  centre  to  the  circumference  of 
the  mass.  The  form  of  the  first  is  irregular  or  branched, 
that  of  the  second  globular. 

In  the  renudning  tribes,  the  fleshy  matter  covers  a  stony 
or  corneous  support,  or  axis. 

8d  Tribe. 

The  axis  is  branched,  without  stellular  pores,  and  tbe 
fleshy  matter  spread  over  it,  with  the  polypi  irregularly  dis- 
tributed over  the  surface. 

A.  Axis  corneous,  as  in  Antipathes  and  Grorgonia. 

B.  Axis  stony,  as  Corallium,  Melitea  and  Isis. 


•  L4MARK>  Hist.  NaL  H.  403. 

t  I  have  given  a  delinestion  of  Uie  Epkydgtia  osjialissi,  from  an  Iiiih 
specimen)  Plate  v.  f«  4. 
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4th  Tribe. 
Axis  stony,  covered  with  stellular  discs,  to  which  the 
fleshy  substance  bearing  the  polypi  is  confined.  Thb  in- 
cludes the  extenave  group  included  by  Linn^bus  under 
his  genus  Madrepora,  which  Lam  ark  has  subdivided  into 
eighteen  genera.  The  fleshy  matter  appears  to  be  thin  and 
deciduous,  like  the  Antipathes,  easily  separating  from  the 
stellular  discs.  The  nature  of  the  connection  of  the  fleshy 
with  the  stony  matter,  its  form,  and  the  characters  of  the 
polypi,  have  not  been  distinct^  explained. 

Order  II. 

Polyjn  not  connected  with  a  fleshy  covering,  and  ha- 
ving a  greater  number  of  tentacula  than  eight. 

In  this  order,  the  tentacula  appear  to  be  irr^^ular  in 
number,  even  on  individuals  of  the  same  spedes.  The  sto- 
mach seems  to  be  a  ample  bag  desdtute  of  intestines,  and 
the  ovaria  to  be  external. 

1st  Tribe. 

Coral^  with  the  polypi  in  cells  which  are  closed  at  the  bot- 
tom. Each  polypus  is,  in  this  manner,  separated  bom  its 
nogfabour,  and  lodged  in  its  own  cell.  This  tribe  is  capable 
of  distribution  into  groups ;  but  their  characters  of  distinc- 
tion are  far  from  being  precise.  Lamark  has  formed  them 
into  two  divi^ons,  Poli/piers  a  reseau^  and  Polhfpiertjbra-^ 
mines.  There  is  not  any  one  character  conmKm  to  all  the  ge- 
nera of  the  first  group,  except  the  porosity  of  the  coral;  and 
this  character,  which  is  stated  as  wanting  in  the  second, 
may  be  readily  observed  in  several  species  of  Millepora, 
for  example,  which  he  quotes. 

A.  Cells  imbedded  in  a  stony  coral.  Here  the  cells  may 
be  considered  as  excavated  out  of  the  surface  of  the  coral, 
and  are  usually  arranged  perpendicular  to  the  axis.  The 
orifices  are  simple  and  minute.     This  group  is  refunesented 
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by  the  Millopora  (Lamahk),  Retipora,  &c.  and  indudes 
the  curious  family  Corallinadse. 

B.  Cells  (Higinating  from  a  stony  i>ase,  and  forming 
tubes  which  are  prominent,  as  Tubulipora  of  Lamaek. 

C.  Tubes  parallel,  and'  joined  by  transverse  plates,  as 
Tubipora  musica. 

D.  Cells  vesicular,  and  somewhat  external,  as  Cellipora 
and  Eschftra. 

E.  In  the  preceding  groups,  the  coral  is  brittle  and 
stony ;  in  this  it  is  flexible,  as  Flustra,  Cellularia,  and  Al- 
cyonium,  (represented  by  A.  gelatiiumim  *.) 

2d  Tribe. 

Polypi  surrounded  by  a  membranaceous  tube,  coYering 
all  the  subdivisions  of  their  compound  body,  and  allowing 
the  head  and  tentaeula  to  protrude  at  the  simple  or  cellular 
summit.  This  includes,  as  the  types  of  as  many  subdivi- 
sions, the  genera  Sertularia  "f",  Tubularia  and   Alcyonella, 

(LAMAax). 

Order  III. 

Polypi  naked,  or  destitute  of  a  ooralloid  covering.  In 
this  order  there  is  one  genus,  which  seems  to  be  fixed,  with 
a  tough  subcoriaceous  integument,  termed  Coryna  ^,  and 
probably  more  complicated  in  its  organization  than  the 
othel",  named  Hydra,  which  is  capable  of  displacing  the 
base  by  which  it  adheres. 


*  It  is  probably  at  the  conclunon  of  this  tribe  that  we  should  place  the 
fraah-water  genera  Cristatella  (Lam.)  and  Difflugta,  which  are  fVee,  and  the 
niunatelU  (Bosc),  which  is  fixed. 

t  The  Seriuiaria  gdattMota  is  delineated,  Plate  v.  f.  3.  a  nat.  oae,  b. 
mag.  Thennmeroua  subdivitnons  of  this  Linnf.an  genus  are  unfolded  I7  M. 
l<AMOuaoux  in  his  <*>  Histoire  dis  Polypiers  Coralligenes,**  Paris,  1S16. 

^  Two  BritiMh  species  are  delineated,  Plate  v.  C*.  s^uamata^  f.  1.  a.  nat. 
siae,  b.  mag.  C  giandulosa^  f.  ?.  a.  nat.  size,  b.  msgr- 
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Older  IV. 

lypi,  with  the  mouth  iurnished  with  hairs.  These 
te  rapidly,  and  produce  currents  in  the  watar.  Very 
te,  and  require  the  aid  of  the  midtMoope  in  that  exa- 
don. 

;  Tribe. 

al  hairs  in  tufts.     This  includes  the  generm  FoUicuU- 

Brachionus,   Furculariai    Uroeolaria,   Vortioella  and 

icolaria. 

.  Tribe. 

brating  hairs  not  collected  in  tufts,  as  Rattullus,  Tri 

^ca  and  Vaginicola. 

Class  IV.— Ivruso&iA. 

be  animals  of  this  last  ckuB  eidiibit  the  greatest  simpii. 

^f  parts.     They  have  no  visible  mouth,  stomach,  or 

nal  vessels.      They  possess,  however,  the  power  of 

iming  about  in  the  water,  by  the  aetion  of  parts,  the 

ture  of  which  the  microscope  cannot  help  us  to  unfold. 

J  appear  to  propagate  by  buds,  eggs,  or  q^ontaneous 

BOO.     They  arc  usually  met  with  in  infusirins  of  vege- 

t  and  animal  substances,  both  in  fresh  and  salt  water. 

y  are  too  minute  for  the  eye  lo  perceive  their  forms, 

require  the  aid  of  the  microscope.     Thic  work  of  Mul* 

on   the  ^^  Animalcula  Infusoria,^  is  the  storeholise 

I  which  naturalists  derive  their  desrjriptions  of  all  the 

ra  of  this  class,  and  of  the  last  oriAlfr  of  the  preceding. 

lARK  has  contributed  a  good  dcu\  towards  distributing 

fl^enera  into  convenient  groups,  hlit  a  great  deal  yet  rc- 

is  to  be  done,  even  with  the  materials  which  Muller 

furnished. 

Order  I. 

'he  animals  of  this  order  hj|ve  always  some  external  or- 
S  as  ciiticular  processes  or  hairs.     Two  of  the  genera 

OL.  II.  R  T 


618  PHILOSOPHY  OF  ZOOLOGY. 

Cercaria  and  Furocerca.  A  very  common  spedes  of  Fo- 
rocerca,  found  in  ditches  in  spring,  is  delineated  in 
Plate  V.  f.  6.  in  Trichoda  and  Kerona  are  f umisbed  witb 
a  tail,  which  is  wanting. 

Order  II. 

In  this  order  there  are  no  appendices  of  the  skin.  In 
one  tribe  the  body  is  globular  or  rounded,  and  of  sensible 
diickness,  as  Monas,  VoItox,  Proteus,  Enchelis  and  Vibria 
In  the  other  tribe,  it  is  expanded  or  concave,  azid  very  thii^ 
as  Bursaria,  Kolpoda,  Paramecium,  Cydidium  and  Gca- 
um.. 


^^  O  Lord,  how  mamfold  are  thy  works  ?  in  ^nsdom  baft 
thou  made  them  all :  the  earth  is  full  of  thy  riches.  Soistbis 
great  and  wide  sea,  wherein  are  things  creeping  innumer. 
able,  both  small  and  great  beasts.  There  go  the  sbips: 
there  is  that  leviathan  whom  thou  hast  made  to  play 
therein.  These  wait  all  upon  thee:  that  thou  mayest 
give  them  their  meat  in  due  season.  That  thou  givest 
them  they  gather :  thou  openest  thine  hand,  they  are  fill- 
ed with  good«  Thou  hidest  thy  face,  they  are  trouUed; 
thou  takest  away  thar  breath,  they  die,  and  return  to 
their  dust*  Thou  sendest  torth  thy  spirit,  they  ace  cres- 
ted :  and  thou  renewest  the  face  of  the  earth.'*" 


FINIS. 
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